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TRANSIT OR VENUS, 1874 

LIST OE PLATES 

Nos I to YII — Mr Vessey’s observations, showing “Halo on disc/’ “ Dusky ligament,” 
“ Eing o£ light,” “ Irregular shape of Planet,” &c , &c 
Nos yill, IX, X — Ml Pelficld’s observations, showing “ Illumination and colour of Planet 
at ingress and egress ” 

No XI — Mr Savage’s observations, showing “ Plash of light on outer edge of Planet at 
egress 

No XII — Mr Watkin’s observations, showing “ Elongation of Planet ” 

No XIII — Mr Allerdmg’s observations, showing the “Black drop” 

Nos XIV, XV — Mr Hirst’s observations, showing the “Black drop” and “Fringe of 
red light ” « 

No XVI — Captain Onslow’s observations, showing “ Halo on sun” 

No XVII — Mr Lenehan’s observations, showing “ Halo and polar spot ” 

No XVIII — Ml MacDonnell’s observations, showing “ Halo around Planet ” 

Nos XIX, XX, XXI — Mr Park’s observations, showing “ Positions of illuminated edges,” 
“ Blue colour of PLiuei,” and “ Illumination of piecedmg limb.” 

No XXII — Professor Liveisidgo’s observations, showing “Illumination on Planet” and 
“ Processes at egress ” 

No XXIII — Dr Wright’s observations, showing “ Halo and polar spot at egress ” 

Nos XXIV, XXV, XXVI, XXVII — Mr Eussell’s observations, showing “Vibration,” 
“ Halo,” “ Polar spot,” “ Haziness,” <fcc , <&c. 

No XXVIII • — ^Mr Boldmg’s observations of “ Ingress and egress ” 

No XXIX — Mr Fairfax’s observations, showing “ Eing of Light ” 

No XXX — Ml Eussell’s observations, showing “ Eing of Light ” 

No XXXI — Sydney Observatory 

No XXXII — The Hi -inch equatoual at Sydney 

No XXXIII — The photo -heliograph 

No XXXIV — Transit of Venus, Camp, Woodford, New Wouth Wales 
No XXX V" — Waiting foi the transit at Woodford 
No XXXVI — Waiting for the transit at Eden 
No XXXVII — The 7-1 -inch equatoiial used at Eden 
No XXXVIII — The G-iuch equatorial used at Q-oulburn 

No XXXIX — Photo taken at Sydney Time 3h 13m 13 52s S M.T (Reproduced directly 
from the negative ) 

Inch squares placed at a distance of 400 feet and photographed with the Sydney equatorial as 
a test of distortion (See page 2, Sydney observations ) 

No XL — Photo taken at Eden Time, Ih 9m 55 89 b, SMT Photo taken at Woodford 
Time, Ih 55m 56s SMT (Both reproduced directly from the negatives ) 
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IMMBDIA.TE1T after the very satisfactory observations of the transit of 
Venus, made by the observers in New South Wales, it was decided to 
publish in full the result of their labours with coloured plates and every 
detail carefully revised by each observer, so that the printed diagrams 
should represent in each case exactly what he meant by his drawings , but 
the observers lived in widely separated districts, and so much time was lost 
m revising the proofs that a considerable period elapsed before they were 
ready Meantime the Royal Astronomical Society deemed the reports and 
drawings of sufficient importance to publish them, and had published and 
circulated them before this volume was ready, and although some addi- 
tional matter and diagrams will be found herein, it was at the time deemed 
bettor not to publish at once Various circumstances, however, combined 
to delay the pubhoation much longer than was at first intended , but it is 
hoped that the work will still be valuable as a record of the New South 
Wales observations for the present and probably the next generation of 
transit of Venus observers 

A short account of the circumstances which led up to the observa- 
tions of the transit of Venus m New South Wales, wiU furnish explanation 
of vanous matters which need such reference, notably the delay in com- 
mencing the preparatory work, the instruments, and other apparatus used. 

In August, 1870, Mr G- R. Smalley, who had been the Government 
Astronomer for New South Wales, died, having taken no steps to prepare 
for the transit of Venus observations He had, indeed, expressed liis 
mtention of taking no part in the work, owing to other pressing duties. 
My appointment followed immediately after his death, and I at once took 
steps to prepare for the great astronomical event, fully realising the great 
importance of taking advantage of our favourable geographical position on 
the eastern coast of Australia for observing the egress. It was obviously 
for the honor of the Colony, as well as for the advancement of science, that 
the observations and photographs of the transit of Venus should be as 
complete as possible I therefore at once brought the matter under the 
notice of the Government, asking authority to carry out the work, and a 
vote to cover the expenses My request was warmly supported by our 
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Royal Society, who appointed a deputation to wait on the Government to 
urge the importance of this work Eventually, the Government gave 
authority, and a vote of £1,000 to enable me to carry out tlio work. 
This was in 1872, and inquiry elicited the fact that instrument-makers 
in Europe had then shops full of work for European observers, and 
could not undertake my orders at such a late period Eventually, I 
succeeded m getting one photo-hehograph with Janssen apparatus, and also 
the object glass and micrometer for the large equatorial Eor other apparatus 
required, I had to look to mechanics in the Colony, for the most part 
unused to such delicate work This meant a great deal of additional work in 
desigmng, overlooking, and generally seeing after what was done. To 
provide for the photographic work, three equatorials were fitted up with 
photographic apparatus with which to take pictures of the sun , others were 
mounted on rigid stands , chronographs, buildings, &o , had to be made 
necessary to equip four observing-parties, each havmg transit instrument 
equatorials, an independent observatory and apparatus for observing and 
photographmg the transit By unremitting exertions everything was ready 
by the middle of 1874, and the work of organising and training the observers 
began, eaeh party working in its own observatory, and with the apparatus 
they were gomg to use at the several observing stations, but which, for 
convenience, had been set up in the observatory grounds Everything 
bemg qmte ready the observing parties started in good time for their 
several locahties The reports which follow record their success. It 
would have been qmte impossible to accomplish this had I not rccoivod 
from all who could assist most enthusiastic support 

The following resumS of the results was written immediately after 
the work, while the written and verbal reports of all the obsorveis wore 
fresh in my mind It will serve as an mtroduction to what follows, and to 
call attention to some pomts of importance bearing upon the physical aspect 
of the ingress and egress of the planet, which may be useful to future 
observers, and, perhaps, m rediscussion of the transit of Venus values 
of the parallax. But since these following observations were incorporated 
m the final results obtained by Bntish observers, and fully discussed by 
the Astronomer Eoyal of England, Sir G B. Airy, and also under his 
irec mn y Captain Tupman, I do not propose to enter into that question 
here, further than the quotation of a few sentences from the report upon 
the pne^ result of all the Bntish observation, which was prepared by 


INTEODUCTION 


TU 


There were thirty-one British observers of ingress, whose reports 
wore available Of these eight were from I^ew South Wales , but after 
weighting and discussion, the total number was reduced to twenty Of 
these eight received double weight ; and of these double- weighted eight, 
two, Messrs Scott and Bussell, are New South Wales observers 

At egress there were forty-eight observers, and again New South 
Wales furnished eight After weighting and discussion, forty-eight are 
rediaced to forty-one, but all the New South Wales eight remam, Vessey 
and. Bussell getting double weight, and Allerdmg, Captain Hixson, Lenehan, 
LLwersidge, Dr Wright, and Tornaghi, single weight Oaptam Tupman, 
on page 453 of the monthly notices, B A S., June, 1878, says — “ It is seen 
that the observations at Sydney, New South Wales, viz , by Bussell, 
Lfsmehan, Wright, and Allerdmg, have great weight m lowering the value 
of the parallax, and this effect is exaggerated by allowing Bussell double 
weight Mr. Bussell’s is one of the most detailed observations made ; 
it seems impossible, from Ins description, to choose his earlier time Mr 
Lenehan admits he was late, and I have taken 10 seconds from his time, but 
still it is late. Dr Wright made ‘ the most accurate observation possible’, 
and. agrees to a fraction of a second with Mr. Bussell. Mr. Allerding does 
uot profess to have made a good observation. Out of mere curiosity I have 
solved the thirty-five equations that remam, when Wilson’s, Strahan’s, and 
those at Sydney are excluded, and find the mean solar parallax as 8*'’894i.” 
tn. tho previous discussion he made tho parallax at ingress, in which the 
Now South Wales observations were retamod, and at egress 8" 846, 

tho mean of which, 8‘S456, he accepted as the value of parallax from 1874 
transit of Venus observations Subsequent discussions show that this was a 
wise course, for the most elaborate discussion of the solar parallax which has 
yot been made, viz , that by Professor Harkness, combining the results 
from all available methods and published this year, 1892, makes the 
mean of all the values obtained smoe 1769 to be 8’834, which shows 
clearly that Oaptam Tupman was right in retainmg the New South Wales 
observations, although at the time they seemed to make the parallax smaller 
than it was thought to be This is strong confirmation of what appears in 
subsequent pages, viz , the accuracy of the observations, made so by tho 
very favourable state of the atmosphere, and good telescopes 

As already stated, it is not proposed to go into a discussion of the 
rosTults here I have merely quoted Captain Tupman to show what he 
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There were thirty-one British observers of ingress, whose reports 
were available. Of these eight were from New South Wales, but after 
weighting and discussion, the total number was reduced to twenty Of 
these eight received double weight ; and of these double- weighted eight, 
two, Messrs. Scott and Bussell, are New South Wales observers 

At egress there were forty-eight observers, and again New South 
Wales furnished eight After weighting and discussion, forty-eight are 
reduced to forty-one, but all the New South Wales eight remain, Yessey 
and Bussell getting double weight, and Allerding, Captain Hixson, Lenehan, 
Liversidge, Hr. Wright, and Tornaghi, single weight Captain Tup man, 
on page 453 of the monthly notices, BAS, June, 1878, says — “ It is seen 
that the observations at Sydney, New South Wales, viz , by Bussell, 
Lenehan, Wright, and Allerding, have great weight m lowering the value 
of the parallax, and this effect is exaggerated by allowing Bussell double 
weiarht Mr Bussell’s is one of the most detailed observations made, 
it seems impossible, from his description, to choose his earlier time. Mr 
Lenehan admits he was late, and I have taken 10 seconds from his time, but 
still it IS late Dr Wright made ‘ the most accurate observation possible’, 
and agrees to a fraction of a second with Mr. Bussell Mr. Allerdmg does 
not profess to have made a good observation. Out of mere curiosity I have 
solved the thirty -five equations that remain, when Wilson’s, Strahan’s, and 
those at Sydney are excluded, and find the mean solar parallax as 8" 894 ” 
In the previous discussion he made the parallax at ingress, in which the 
New South Wales observations were retained, 8''''845, and at ogress 8" 846, 
the mean of which, 8’8455, he accepted as the value of parallax from 1874 
transit of Yenus observations Subsequent discussions show that this was a 
wise course, for the most elaborate discussion of the solar parallax which has 
yet been made, viz , that by Professor Harkness, combining the results 
from all available methods and published this year, 1892, makes the 
mean of all the values obtained since 1769 to be 8*834, which shows 
clearly that Captain Tupman was right in retaining the New South Wales 
observations, although at the time they seemed to make the parallax smaller 
thn.n it was thought to be This is strong confirmation of what appears in 
subsequent pages, viz , the accuracy of the observations, made so by the 
very favourable state of the atmosphere, and good telescopes 

As already stated, it is not proposed to go into a discussion of the 
results here I have merely quoted Captain Tupman to show what he 
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bought of Ifew South Wales observations, and their ollcct upon tlu^ vahu' ol* 

^esolarparallax,derivedfronil874transit Venus, whiclnvas, as ha>('sfiM., 
to make It much smaUer than was at that time supposed to lie iis valu<s 
and to bnng it more into accordance with all tliat astronomers hnv(‘ h'arucd 

P others) that the effect of bad definition is to make < li<* 

steady atmosphere is a most important factor in the value of sud, 
0 servations ay unsteadiness of atmosphere tendmg to make contact appear 

too soon, ^d therefore to make the solai- parallax too large , turning now to 
the rdmmS prepared at the time. 

Never perhaps, in the world’s history, did morning dawn on so many 
wmtmg as ronomers as it did on the 9th of December, 1874 Thoy ^Z 

and certainly none could have expected a finer day than ilnl uli.Vl 
dawned on the observers of New South Wales From all statiomin ivtorn 
foi the mornmg clock signals, came the welcome intolli^onco’ tlnl the 

waited Ltwiti + \ and when those were done 

ment te thTr fedmg, wl,=U I will not „ai ox-iU.: 

mj feel V4 t 7 worehippev of 

que,t.on.ngs is 

oWerst bat eib oaeL'i:t4:;ert 1 

^ppr4” tte“,etrr:rse“ and ^s w'S 

X' eftoT’ori^rSTir 

thesele^TtteS w4 ^ ““ “ 

ebo^oe, for. the ^ I” 

rt ™ 

^rrespeet.anrZ4=;rp=^^^^ 
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of the best points of observation in Australia. In addition to this, there 
were two conditions to be borne m mind in making the selection — ^viz , 
weather, and telegraphic convenience for dete rmin i n g longitude. 

I had for two years previously caused special meteorological observa- 
tions to be taken at various places during the month of December. These 
mdicated Woodford as about the most promismg station for clear and 
steady atmosphere, and made it evident that the observers should not all be 
stationed at Eden, but be divided between the coast and the mountains. 
Bathurst and Goulburn were alike in chance of clear weather ; but Goul- 
bum was the better station geographically, and was therefore selected. 
Eden weather reports were not encouragmg ; but as the advantage of the 
position was so much in its favour, it was decided to make it the fourth 
station, and the Rev. W. Scott, formerly astronomer for New South Wales, 
proceeded there with Messrs. W. J. MacDonnell and J. S. Watkms, 
observers ; and Mr. Sharkey, photographer to the Government Printing 
Office, as photographer, and one carpenter, with observatory, tents, instru- 
ments, and all needful appliances. The telescope used by Mr Scott was 
a 7:|~inch equatorial of 10 feet 4 inches focus {see plates XXXVI and 
XXXVII) ; by Mr. MacDonnell, 4^ inch Cooke equatorial ; and Mr 
Watkins, a 3^-inch equatorial ; they had also means of taking 220 photo- 
graphs. 

Captain Hixson, President of the Marine Board, Captain Onslow, 
M P , and Professor Liversidge, with Mr. Tornaghi, photographer, and a 
carpenter, made the observing party at Goulburn ; they took with them 
the 6-moh equatorial with the camera as shown in plate XXXVIII, the 
observatory tents ; instruments, &c , which were similar to those at Eden, 
but the telescopes were smaller, having 6 inches, 3|-, and 3|- inches object 
glasses. They had also means of taking 220 photographs. 

P E. Adams, Esq , Surveyor- General, with Messrs. Hirst, a well- 
known amateur astronomer, Mr Vessy, of the Trigonometrical Survey, 
Mr. Du Eaur of the Survey Department, Mr Bischoff, photographer, 
and two carpenters, proceeded to “Woodford” the moimtain residence 
of A. Eairfax, Esq. Their instruments were the photo-heliograph and 
Janssen apparatus, a 4|- inch equatorial and one of 3^ inches, chrono- 
meters, clock-chronographs and all necessary apparatus for 220 photo- 
graphs, and 30 Janssen plates, each to hold 60 pictures. The observatory 
I 
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was similar to that used at Goulbum {See plates XXSIII, XXXTV, 

and XXXV) Mr Adams gave me every assistance, and provided 

Transit Instrument and another observing telescope, and two ordinary 
tents. 


Sydney the observations depended wholly on the observatory 
rtaff. The mstruments were the 11^ equatorial {see plate XXXII), a 4 2 
quatoiual byTroughton and Simms, and a lO-inch Browning-With silvered 
g ass reflector, kindly lent for the occasion by J. Usher Oollyer, Esq., with 
pho^^pir^^’ chronometers, chronographs, &c , and means of taking 220 

i- + ^his part of my sub 3 eot without expressing my warm 

thanks to afl who assisted me in obseiwmg the transit of Venus. With a 
zeal worthy of the occasion, one and all devoted themselves to a course of 

wT^dSd^^M which mvolved an amount of hard 

work and self-demal worthy of all praise. This in some cases extended 

OVCT several months in order to make themselves thoroughly conversant 

tensit ^d^S;' daylight working at the artificial 

tW T ^ at “gilt adjustmg the insinuments. My 

t^nks, however warmly given, can be no measure of their work I shaU 
dmys fed to them for their rupporii aad for the ^ 

^erous and thonghtfd Jdndneas and aasistaee to me persorSy 
tto^d ways. From the officers of the Telegraph and sllway Dw't. 

ents akowe received the most cordial assistance, indeed everyone for 
once made common cause with the Astronomers ^ ' 

uu in starting, all the observatories and instruments were set 

™ fomd to^’eTf t ^ “ “““ “h’^^tory ; this 

m found to he of great semce m pomting out weakpoinfe, which iLuM 

her more practice, or the instrument maker to set right ^ 

to in obsemng, we had two ariffioial transits, one similar 

OoW r other oonstrnoWrS 

Wl / ,^®'"‘®“^®“®y^'’7n'>n®stedofflrstaBhe6tofmetal out of 
which a hole was out 6 inohes wide and 18 mohes lono h™™^^ 

Ifeeaseobonofthesnn-shmh. Behind thisXng' pfeoe of” 
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glass, worked in a slide, and on it was fixed a blackened disc of metal baymg 
the apparent diameter of Venus. This was drawn along by clock-work, so 
that the artificial Venus appeared to come on to the sun’s hmb at external 
contact, and gradually travel in and make internal contact, at which point 
a most satisfactory black drop was seen A large mirror behind all to 
reflect a bright part of the sky completed the apparatus Five telescopes 
were directed to this, and as many observers, each usmg his chronometer, 
observed ingress and black drop, and then compared their observations 
With this a great deal of practice was obtained, which was useful m 
framing for observation. At the same time all were warned that there 
was no certainty about the black drop phenomena 

We come now to the dav’s work, and take first the weather at each 
station. 

At Eden, the morning was fine and very promising, but about 
11 a m clouds began to come, with a fresh sea-breeze, and led the 
observers to anticipate a disappointment Fortunately up to the time of 
ingress the clouds had not mterfered with the observations , but from that 
time forward the sun was more or less obscured, and at one period wholly 
so for 80 minutes, so that few photographs could be obtained, and the sxm 
was entirely obscured some time before egress 

At Goulbmm, the morning was fine, with light westerly wind and a 
few drifting clouds , during the afternoon the wind increased to half a gale, 
and the clouds were more numerous, but not sufficient to interfere with 
observation. 

At Woodford, the morning was fine, with a dry hot wind (westerly), 
which mcreased as the day wore on ; dmung the afternoon a few clouds 
passed over and interrupted the photographic work for a short time, but at 
ingress and egress the weather was splendid for observation. 

At Sydney, the early mornmg was beautifully clear until 6h 30m. 
a.m , when a heavy bank of fog came in from the sea and obscured the sun 
for three hours, but we still expected a fine day, and were not disappointed, 
for by 9 am we had a clear bright sky and light north-easterly wind, 
which increased to a fresh breeze during the afternoon The state of the 
atmosphere also was favourable for observation until the transit was over, 
except a few moments of bad defimtion ; but had we been one hour later, 
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I do not think observations of egress would have been worth anythmg, lor 
doudewere rapidly forming m the S W . and, though thin, they spmi.l 
very quioldy oyer the sky. 

Ingress. 

Por the purpose of conyement comparison I hayc arrang'd! the timt's 
of ohseryation in a tabular form, and put all mto Sydney time. 1 coiiios.s 
vhen I saw the gradual phenomena of the transit myself I ebd not cxpoct 
such a satisfactory agreement between the times of ohseryation as .soim* ol 
the results show , and if 4iJ seconds be taken as a fair estimate ol ^ t bo 
probable uncertamty of observed time at one station, when a (lt*linil(‘ 
phenomenon like the breaking of the black drop had to be obsi*rvc(l, I think 
we, with no such defimte phenomenon to obserye, may congratulate oui - 
selyes that the differences are in most cases so small. 

Only three out of thirteen obseryers took the time of first external 
contact, and they were eyidently a few seconds, probably about ten, late. 
Such at least was my own impression at the time, for Venus had lutub' 
something more tbfl,Ti contact, — ^it was a small notch m the sun’s limb. 

My time is . . . . llh. bom. 23 00s. 

Mr. Lenehan ... . llh. 55ni. 30*3 ts. 

Woodford — ^Mr. Vessey llh. 56in. 1 1i*00s. 

These tunes show a yery satisfactory agreement, especially when the 
difficulty of seeing external contacts is taken into accounti, and ( h<‘ fsKil 
that in 10 seconds of time Venus would only encroach about lialf a seeojul 
of arc on the sun’s limb, a quantity not easily scon. For second conlael 
I thmk there can be no doubt that different phases of the phenomenon 
were taken by observers accordmg to the different oifccts produced by ihe 
ghost of the hlack drop, which up to that time had a voiy tangible I'xisteiun* 
for all of us, not only from what we had read about it, but from seeing it 
so constantly in the artificial transit , and as it is very important lliai th<‘ 
exact phenomenon taken by each observer as internal contact should he on 
record, I will here quote from the reports, beginning at Eden. 

Mr Scott took the time when ‘ he saw the partial obscuration of the 
sun’s limb by the planet’s atmosphere gradually diminishing until it dis- 
appeared altogether at 12h 24m 48s ’, which I take to mean the com- 
pletion of the sun’s outlme, the same phase which, as will bo presently 
seen, I and others took for complete ingress. 
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Mr. MaeDonnell took the time when ‘ the light seemed to he going 
in and out several times and prevented any accurate determination of com- 
plete ingress as 12h 26m 14 7s., hut he is convinced he was 16s. late, 
making the time 12h. 24m 69'70s ’ 

At Woodford, Mr Vessey took the time when Venus appeared to 
touch the sun’s limh, or when the two limhs were tangential. {See 
Plate II.) Time, 12h. 23m 47-07s. 

My own report of this phase is as follows, and it will observed that 
the first time given is 4 minutes before contact. 

At 12h 20m Os indications of distortion or had defi.mtion of the 
limbs in contact appeared, like a mass of black wool laid over the place, 
rendering it impossible to see distinctly and making the cusps very hazy. (See 
Plate XXYI ) I thought the drop was going to form, and watched very 
closely for it and for apparent contact, but I found it extremely difficult 
to make up my mind about the latter, and saw notlung of the former. 
12h 20m. 61s, was noted as a very unsatisfactory apparent contact. The 
cusps after this appeared to clear up or improve m definition (the telescope 
had not been altered), and as they approached each other the sharpness 
was very remarkable, but the motion so gradual, that I could not deter- 
mine to a fraction of a second when they actually formed the line of light 
which I saw complete and took for the moment of internal contact, but 
the instant I was sure I made the record on the chronograph, which was 
at 12h. 23m. 69s , and keeping my eye steadily upon it saw it had in 
fifteen seconds become an unmistakable band of sunlight 

Mr. Lenehan says at time of ingress there was an indistinct shadmg 
between the supposed edge of the planet and the sun, which for some ten 
or fifteen seconds before the time I quote later, kept me in a state of 
uncertainty as to the true time of actul ingress , the shading did not break 
abruptly, but seemed to melt away in such a manner as to leave a doubt m 
my mind of the exact time the planet passed the edge of the sun, but I 
distinctly saw a clear band of light at 12h. 24m. 48 34s. 

Mr. Savage says ‘ The definition at this pomt being so very bad 
between the limbs of the sun and planet, and the edges at contact so very 
dark as to defy accuracy, as the planet advanced on the sun a little way 
this shafimg still connected the planet with the sun’s edge, but that portion 
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of it neaxest to the planet showed indications of fading away gradually, 
until at length it disappeared altogether without any sudden break what- 
ever, and at 12h. 23m. 43 93s a streak of light became visible between the 
planet and the sun’s limb ’ 


Dr Wright noted ‘ 12h. 24m 30s , but was quite sure this was 
ate, probably 30s , making 12h. 24m. Os., havmg lost true contact looking 
for the black drop ’ These times are . — 

, h m. s 

12 24 48 00 
12 24 69 70 
12 23 47*07 
12 23 69 00 
12 24 48 34 
12 23 43*93 
12 24 0 00 


12 24 18 00 


’^essev, and 
“ean of the tlirea 

j! , ’ ^^®* ’ differences are too great to give a satis- 

Mtoiy mean from aJl the obserrera, but if taken it is 12h. lion. 18 00s 

some of the diflereuees may be attributed to differences of tenj 
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1 . most important phase we had all fortunate 

^ned to dwbeheve drops, and during the photographic work h* 

hme to ihink and talk over what had been seen at mgres^ Id lZlt 
^ telescopes inuch better prepared for the work before us; stiU f 
Moidties were by no means gone, and the motion of the planet was^ 
edmgly slow that a few seconds variation is, I thmk, a necessity. 

noir nie™ Gonlbnm observatio. 


Captain Hickson saw internal contact 
Professor Liversidge 
Mr Tomaghi 

At Woodford, Mr. Vessey says 


3h. 64m. 28 01s. 
8h 64m. 20*37s. 
3h 64m. 26 79s. 
3h. 64m. 37 50s. 
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The circles of sun and planet tangential, and the 
ring of light about its own thickness outside the limhs of 
the sun. 

My own time for this phase is . 3h, 54m 39'66s. 

After a period of had definition my report says, 

‘ the limbs recovered their perfect defimtion and were 
clearly and steadily separated by a line of light which at 
3h. 54in. 26 3a. could not have been more than half a 
second of arc in thickness, and then the same marvel- 
lous defimtion continuing just when it was wanted The 
line gradually contracted to a scarcely visible thread, and 
the limbs made contact There was no sudden break, 
nothing but the perfectly gradual motion of the one 
disc over the other, both beautifully defined, and I saw 
one overtake the other at 3h. 54m. 39 66s.’ 

Mr. Lenelian says the first apparent contact was 
at 3h. 64m 21 61s., a little jumping ; afterwards, saw a 
band or faint and narrow streak of light between the 
limbs of planet and sun, which clearly showed me that 
the time above given was too soon. I then waited 
until I was absolutely certain contact was complete, at 
3h. 54m 46 61s , but I feel confident this time is from 
7s to 10s after true time, making the true time .. 3h. 54m. 39 '61s. 

Dr. Wright makes time of contact ... . 3h. 64m. 39'59.s. 

Mr. Allerding makes time of contact . . . 3h. 64m. 35 00s. 

Now at Goulburn at tlus time the wind had become very strong, and 
produced a tremulous motion winch would no doubt account for the times 
bemg a httle early, for it would not be possible under those conditions to 
see a very fine thread of light, and we know that such was seen by 
the observers who agree best. Mr. Lenehan’s time also is known to be 
late, and we have five times left of which the extreme difference is 4 66s., 
and mean 3h 64m. 38'27s. , and two at Sydney — my own and Dr. Wright’s 
— agree within less than one- tenth of a second. 
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Por last contact we have only three observations 
which do not accord very well. At Woodford, Mr. 
Vessey took the time as ... 

and says This observation appeared to he correct to a 
small fraction of a second. The mdentation on sun’s hmb 
gradnally contracted in width till within thirteen seconds 
of time given, and it then seemed to contract longitu- 
dinally Ml it became a small notch hke a boiling indenta- 
hon This was seen steadily diminishing till it suddenly 
flashed out, and the hmb of the sun became perfect ” 


4h. 23m 62’OOs 


My own observation makes this 
At this tune the last sign of the planet on the sun’s disc 
was seen as the faintest possible mark, which then 
^appeared, definition bemg for the time very good, and 
the observation quite satisfactory. 


-3310.. ifltBJLU ^ t 




Mr Lenehan saw last and final contact at 


4h 23m. 49 61s. 


My own obserotion of tins phase does not seem to be sunnorted 
W ae ape^ of the telescope I used, the 11* inch reduSdt 6 

ohes, and the steady motion by oloek.work,probablyexplain the diff^co. 

of the pbenomena ohserred, there are seTeral 

omen^ gi.en by Mr. Stone, Astronomer ioTal aftle cZo, Q^d t?' 

the son'e hmb ” (»r]fc^at “obst it with 
UA wnouy unexpected phenomena presented themselves. 

« be^ developed, an^tldl^it, 

eflorts, to see e^otly what ™s gomg on Most, I not ailTwem 
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thought the drop was forming, hut close attention only revealed a gradual 
disappearance of the haze until the sun’s and planet’s limhs were left 
perfectly clear and sharply defined with a thread of sunhght between them. 

Rev W. Scott says, in reference to this point — ‘I continued to 
watch the planet for more than three mmutes, and saw the partial ohscur- 
ation of the sun’s limh by the planet’s atmosphere gradually diminishing 
until it disappeared altogether.’ 

Mr MacDonnell says — ‘As Venus proceeded the shadowy envelope 
disappeared, except between the planet and the sun’s hmb, where it seemed 
to fill up the space between them with faint rings concentric with the 
planet’s edge There was no distinct rupture of this appearance, the light 
seeming to go in and out several times.’ Professor Liversidge says, ‘ A faint 
hazy gray filament like a streak of smoke was momentarily observed between 
the edge of the planet and the sun, it was very obscure and illdefined.’ 

My own report for ingress is as follows, at 12h 20m indications of 
distortion or had definition of the limhs m contact appeared, like a mass of 
black wool laid over the place, rendering it impossible to see distmctly, and 
making the cusps very hazy I thought the drop was going to form, and 
watched very closely for it, and for apparent contact, hut I found it 
extremely diffi cult to make up my mind about the latter, and saw nothing 
of the former. 12 hours 20m 51s, was noted as a very unsatisfactory 
apparent contact The cusps after this appeared to clear up or improve 
in definition, and as they approached each other the sharpness was very 
remarkable 

At egress a curious phenomenon then presented itself similar to that 
remarked at ingress ; the two limbs at the point of contact seemed to get 
confused or badly defined, whether from atmospheric causes near us, or 
some pecuharity about Venus, I am unable to say, but it seemed to disturb 
the planet in a most remarkable way. 

Mr, Lenehan says, at the time of ingress there was an indistinct 
shading between the edge of the planet and the sun, which for some 
seconds kept me in a state of uncertainty as to the true time of actual 
ingress ; the shading did not break abruptly, but seemed to melt away in 
• such a manner as to leave a doubt in my mind of the exact time the planet 
passed the edge of the sun 
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It IS evident that Tvhat we have here described is a phenomenon 
very different from that which is known as the Uach drop, for here the 
imcertamty lasts much longer, and does not occur when the hmbs are 
apparently separated, but when they are in fact, as well as appearance, m 
contact, and slightly overlappmg, and while this phenomenon is clearly 
made out to have lasted about four minutes Mr Stone, Astronomer-Royal 

tLfa u t T tkss^iljeot, ostmmtocl 

that the black drop would only last 18 seconds 

Of the ^op phenomena which we aU expected to see wo have two 
grMarly m erestmg accounts, which I will quote. The first is that by 
flpa K .1 1 ^lioroughly acquamted with the phenomenon as 

though the work which was speciaUy his, and of which he had 

the t ™ *•“ mauagement of the photo-hehograph duim- 

the tekmg of the Janssen pictures “ ^ ® 

of a P>''>‘»-l‘«l‘ogK‘pI> was a finder eonsistinc- 

rf a^feuou-aehroinatio lens H meh aperture and 4 feet focair!^ 

^ was ongm^y arranged by the maker so as to throw the sT's Z!; 
cm to a piece of parchment fixed at ib focus, but m ordeTte^utT?^ 

» eyipLe ^ ;:^rreXpTrc““^ 

light m^f^S^^uTal'' *!>» 

gave unable image of the“ 

of the eye-piece am This was placed outside the eye lens 

on ta^^trS 

mth an ill Jeflued IZ ^te 4 ! T°^ ^ 

as I can recoUect tL* w ^ ^®P^®sents the appearance as faithfully 
^eollect , this was about five seconds before No. 6 Janssen plate 
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was iDogun I had not time for more than a glance, for I wished to pro- 
cure a photograph of what I supposed to be the black drop, so tmiTersally 
observed by astronomers, more than a century ago, at the last transit. 
On getting the plate through, however, it showed nothing of what I had 
so distinctly observed a few seconds before 

Referring to the finder, Venus appeared well inside the sun, but 
apparently nearer the limb than she seemed before. The drop was gone 
I thought at the time that it might have broken before the exposure of the 
plate, and I determined to keep a sharp look-out for its formation at egress. 
Soon afterwards Mr Vessey came in and reported that the 4^-inch had 
shown no drop at all 

Towards egress I referred constantly to the finder, that I might be 
ready with a plate directly the drop became visible. "Wlien Janssen plate 
No 9 Avas in its place, and upon adjusting with the finder, I observed no 
l)lack drop, the planet appearing so far within the sun’s disc that I did not 
think it necessary to hurry in order to catch the drop and exposed the No. 
9 plate, meaning to get another in time. After taking out the plate, which 
probably occupied twenty seconds, I went to the finder, and to my astomsh- 
ment saw that the drop had formed, appearing about as long as one-third 
the diameter of the planet. I hm'ned on the next plate as much as 
possible, but a delay unfortunately of a couple of minutes occurred before 
it was ready, on development it shoAved Venus a perfectly circular disc 
touching the sun’s limb. It appears m Mr Hirst’s report of egress that 
the interval in time between actual contact and his seemg the black drop 
was Im. 46‘41s., almost exactly the same time as ingress.* 

I regret exceedingly that my eye was not at the finder during the 
precise moment of the formation of the drop, but my duties at the Janssen 
api)aratu8 prevented me from staying there more than a few seconds at a 
time 

* The exposure of Janssen plate No 9 was begun at , 3h 51ra 42 42s 

And it was finished at 3h 52m 31 39s 

Mr Hirst took out the plate and looked in the finder and saw the black drop as 

described at , 3h 53m 3s 

Mr Vessey in the next tent observing with a first class 4i-mch equatorial saw no 

drop, and contact did not take place until (Mr Vessey’s report) 3h 54m 48 41s 

hence it appears that at 3h 51m 42 92s there was no visible black drop at 3h 53m 3s , the black drop 
was visible tlnough the finder of the photo heliograph , while it appears fiom Mr Vessey’s observations that 
actual contact as seen with a good telescope did not take place until 3h 54ni, 48 41s , so that the black drop 
was seen with the imperfect telescope Im 45 41s before contact, and may have been visible a few seconds 
earlier 
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Referring to wliat I sav through, the finder I am convinced that 
my observations, short though they were, have not deceived me I was 
thoroughly prepared, and on the look-out for the phenomenon at egress, 
and I have not the slightest doubt that any one, usmg smular optical 
instruments, would undoubtedly have observed what I did 

If we turn now to No 6 Janssen plate (plate XIV) and seek a photo- 
graph of the drop, we find that photography, at least when aided by Mr. 
Dallmeyer’s beautiful lenses, refuses to acknowledge any such phenomenon , 
on this plate there are sixty photographs without a sign of the drop, but 
all showing a distinct band of sunlight round the planet. It will be 
remembered that while this was going on m the photo-hehograph obser- 
vatory, Mr. Vessey was in the next place observing the phenomena of 
mgress with a very fine 4|-inch equatoral, by Schroeder With this in- 
strument a splendid view of the mgress was obtained, and he noted internal 
contact at 12h 23m 46 07s No 6 Janssen plate was begun at 12h 25m 
35'47s , and Mr Hirst saw the drop 6s before this, or at 12h 26m. 30s , 
or some time after ingress had taken place, and it appeared to him equal 
to rather more than one-third of the diameter of the planet Now 
we know it was only Im. 46s. after observed ingress, and the photographs 
prove that the planet was only 1-22 part of its diameter within the sun’s 
limb. 


Of course there is the possibility that the drop might have broken 
between the time when Mr. Hirst saw it through the finder of the 
photoheliograph and the time he began to turn the handle of the Janssen 
apparatus on the same mstrument , and the time lost in this change could 
not possibly exceed 6 seconds, for he passed from one to the other as 
quickly as possible, and even if it did break, we have the facts clearly 
made out that the drop was seen Im. 46s after ingress, and that although 
it appeared nearly equal to the one-third of the diameter of the planet in 
length, yet it was certamly not more than l-22nd of the diameter as 
shown by the photograph 

Mr Allerdmg, chronometer maker, of Hunter-street, also saw the 
drop most distmotly, and watched it through the various phases till it 
broke. He was usmg at the time a very good 3^-inch achromatic 
telescope, but to avoid sunhght and heat he had reduced the aperture to 
two inches, and with this small opening he obtained very satisfiictory 
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deflmtion. of tlie sun and planet Unlike Mr Hirst, ■who observed in the 
beautiful atmosphere of the mountains, Mr Allerdmg observed from the 
back yard of his house m Hunter-street, whieh is surrounded by houses 
In a report of his observations, which he has furnished to me, he says : — 

‘ At the mternal contact at ingress, I saw a drop which formed into a 
cone, and when this had nearly disappeared it seemed to stretch out to a 
fine thread {see plate XIII), to which Venus seemed to be attached The 
thread appeared hard and defimte, without any hazy margin, and I 
estimated its length at one-third the diameter of the planet It then instan- 
taneously disappeared at 12h 24im 41s , and Venus appeared already 
well detached from the sun’s limb Had I not waited for the disappearance 
of the fine line, I would have made inner contact at least 30 seconds 
sooner ’ The mean of the time for internal contact given by 7 other 
observers in Sydney is 12h 24m 2Ss. Mr Allerdmg made it 12h. 24m. 
14s Now, in this case we have no Janssen photographs to show how 
long the drop was, but my own observation taken in Sydney proves that 
the drop seen by Mr Allerding was equal in length only to the space 
moved over by the planet in 45 seconds, that is, 1 7 seconds of arc from 
the sun’s hmb — that is, 2^ times the length Mr. Stone estimated it to be 

In New South Wales, therefore, only those who were using tele- 
scopes of small aperture, and 2-inch, and low power eye-pieces saw the 
black drop , and one, Mr Hirst, was in a remarkably clear and steady 
atmosphere, and Mr Allerding in a very unfavourable one, owing to 
the radiation of heat on a hot day from all the houses around him. So 
far then as this evidence goes the black drop does not seem to be due to the 
atmospheric conditions, but rather to the imperfections of telescopes of 
small aperture and low power. 

There are, however, several observations recorded of a kindred 
phenomenon that I should like to place on record. At ingress I saw 
nothing of it, but at egress I saw it distmctly , and the cause is, I think, 
easily traced. But to take, first the observations at ingress. 

Messrs Belfield and Park, who were observmg at Armidale with a 
4^-inch Cook telescope that I examined, and know to be a good one, have 
sent me a valuable report and drawings of what they saw, and state that 
‘ while Venus was advancing at ingress to about one-fourth her own 
diameter upon the sun, a faint tremulous shakmg was seen between the 
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obhte^ted at any pa*enla, mat^t ( Jplatek LTs^) 
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“iTsa:^ 

J, ^e first apparent contact "Was at 3h 64m 29s nii++i/a* 

iogresa^Sr^B^Sf “■* ^1^’' appearance at egress as at 
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them momentarily to overlap, and so cut off the sunlight and produce the 
black appearance, an effect which all who have been in the habit of 
observing with powerful telescopes will at once understand 

"We come now to the last point that I propose to speak of The 
information I have collected about it is in some respects very remarkable 
I refer to the rings of light and especially the halo soon surrounding the 
planet Venus, a conspicuous phenomenon scon by nearly all the observers 
111 Now South Wales That it was a very brilliant and beautiful object 
will bo made abundantly evident by the accounts which follow. 

And beginning, as before, with Eden. Mr. Scott, who was using 
a 7f-inch equatorial, of very fine defining power, and of which the 
aperture was reduced to two inches, says — ‘Eor some minutes 
before internal contact I could sec clearly at ingress the whole of 
the planet’s outhno; in fact, it presented exactly such an appearance 
as might have been expected from a planet possessing an atmosphere.’ 
Mr. MacDonnell says : — ‘ At the time of apparent bisection, a shadowy 
nebulous ring seemed to envelop Venus {see plate XVIII ; on the 
preceding side it was of lighter tint than the planet, but was decidedly 
perceptible, and appeared to be about one- quarter or one-fifth of the 
diameter of the planet in width. When ingress was about two-thirds 
comiiletod, the whole outlme of the planet was distinctly visible in the 
telescope, the shadowy envelope surrounding it very plainly.’ 

At Goulburn, Captam Onslow first saw the halo, or ring of light, at 
12h 17m 5s A bright light was seen at the lower point of intersection 
of the circles (see diagram plate I, figs 1 and 2), and in a few seconds 
a similar one at the upper pomt, and at 12h. 19m. 5s. an apparent circle 
was formed by the planet 

Professor Liversidge says, when the planet was about one-third of 
its diameter from third contact . — ‘ It then appeared spheroidal, and not 
as a disc merely (see plate XXII, figs 1, 2, 3) ; it appeared illuminated 
on the under side in the direction of the sun’s diameter, or on the side of 
the planet towards the sun’s centre, and this illumination shaded off on 
each side of the planet, but at the portion nearest the sun’s limb it appe.ared 
quite black and opaque This globular appearance was retained until the 
planet had passed off the sun’s limb to the extent of about one-sixth of its 
diameter ’ 
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After internal contact, the planet looked somewhat as if it were 
pushing that portion of the sun’s limb before it, for the solar hmb appeared 
to be raised up into two processes— one on each side (plate XXII, fig 6). 

t the time I thought it might, perhaps, be due to an atmosphere sur- 
romding Venus, or to an optical illusion, but since I have heard that 
other observers saw the lUummated edge of Venus beyond and outside the 
sun, I am mchned to think it was that which I saw However, I did not 

see a c^cle, but merely two portions or cusps brightly illuminated, but not 
as bnght as the sun.’ 


4 -^^^oodford, Mr Vessey, who had the best atmospheric conditions 
^d a first class telescope, saw so much of the shadmg on the planet and 
the halo that it would not be possible to reproduce all he says without 
extracting ^eater part of a long report The shadmg on the planet was 
&st seen at 12h 7m , but not on the part off the sun, it appeared to extend 
inwards from the hmb, resembhng a gradually fading hue of dots 

At 12h. 16m 30s the foUowmg hmb of Venus was distmctly defined 
by a tot hne of hght or halo which was rather brighter on the northern 
side ,8 mmutes later ring of hght increasing m beauty, silvery, decidedly 
brighter on north side of middle, perhaps ^ a second m thickness 


TVT o^ complete mgress the definition was magmfieent {see plate I, 
No 3), and atmospheric ring or shadmg on, ze, withm the disc of the 
pknet simto to what I first saw at 12h 7m , but broader, and gradually 
shadmg off towai-ds the centre, to be traced all round, givmg Venus an 
appea,rance of relief like an oblate spheroid, or rather a flattened dome 

stan^g away from the sun, the radius of the flattened part bemg about 
naif that of the planet 


At egress Mr Vessey again saw the nng of hght directly contact 
was made, and steadily as the planet proceeded, at flrst like a sTnall arch 
upon the sun’s hmb at 4h. 2m 36s , the rmg of hght on planet appeared as 
a s arp y defined hne, and less than one second of arc m thickness, 6 
mmutes later, disc of Venus stiU contmues undoubtedly a globe, and 
appearmg slightly reddish or copper coloured (plate I, No. 4), hke the 
moon in an echpse, the sky adjommg intensely black, with the suspicion of 
a greenish tinge contrastmg with the colour on the planet. 


I 
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Mr Du Daur, observing at Woodford ■with, a 3-incli telescope, the 
eye-glass of which, (after being smoked) was cracked by the sun, and there- 
fore in a very unsatisfactory state for observations, stiU saw the whole of 
the planet when it was about two-thirds on the sun , and during the interval 
between internal contacts, had frequent opportunities of observing Venus 
with a 4^ inch telescope after it had been carefully focussed on the sun 
spots, and saw Venus as sharply defined as it would be possible to 
represent it on paper, and perfectly black 

Mr Russell says, ‘At ingress I did not see the halo or ring of light 
round the planet (plate XXVII, fig 3 ) until 12h 16m Os. It appeared 
only round that part of the planet not on the sun. It was very remarkable 
and beautiful, like a fringe of green light, through which the famtest 
tinge of red could be seen It was densest near the planet, and seemed 
to shade off to nothing with a diameter estimated at one second of 
arc It did not appear solid like the disc of the sun , but, like light in a 
dense vapour {see plate XXX), as ingress proceeded, the halo became 
more conspicuous , but I did not observe any want of uniformity in its 
diameter. At egress I saw nothing of the halo until 3h, 67m. 7s , nearly 
2J; minutes after internal contact. The halo was exactly similar to that 
seen at ingress, and the whole of the planet at this time appeared to mo 
intensely black The halo remained steadily visible for some time, but 
gradually faded, owing to increasing cloud causmg a great increase in 
brightness of the atmosphere about the sun, and at 4h. 6m. 62s I first 
observed that the surface of Venus was not black as it had been, but 
appeared as if covered with thin hazy clouds, somewhat thicker on the 
planet’s northern hemisphere At this time, the haze having much 
increased, I lost sight of the halo, and at 4jh. 12m. changed the coloured 
glass for one of lighter tint, and at once saw the halo again, and for the 
ih’st time noticed that it was irregular in diameter ; it seemed considerably 
broader at tlie north ^ole oftheplcmet and shaded off more rapidly towards 
B than 0 {see plate XXV, figs 2, 3, 4, and 6), but I found it impossible to 
look at the sun steadily with this light glass, and again changed it for a 
darker one, when all the halo, except the part at the north pole, disappeared, 
this white patch continued visible against the sky (fig. 6 ) until within one 
minute of last contact, and I feel confident I should have seen it some 
time after last contact but for the rapidly increasing atmospheric haze, 
which had also much increased on the planet, making it difficult to see 
whore the haze on the planet ended and the sky haze began 
d 
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outer edge appaLTt,2 1 appeared mth the 

at A. {See plate XVII 4 ) ^It^id ° f preceding side as 

than a spot.’ “ ^ ^0* ®PPear to me as anything more 
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shaded appearance from the edge towards the centre. To me the blackness 
of the planet, both at ingress and egress, was very intense, until the haze 
in our atmosphere became thick and gave the surface of the planet a cloudy 
look, so that I could scarcely see where the planet ended and the sky 
began , and it may he that the same cause produced what Professor 
Livcrsidge and others saw ; but at Woodford the air was too clear for such 
an explanation The red tint seen by Professor Liversidge is explained by 
his having used a red glass shade 

The increase or thickening of the halo seen at the north pole of the 
planet, and which to several of the observers seemed to encroach on the 
planet, is a most interesting feature, especially if taken in conjunction with 
an apparent flattening of the planet, seen by Mr Vessey at the opposite side. 

The remaining ring of hght or halo is the most mteresting physical 
Coaturo observed, though at first sight it would bo attributed to an atmos- 
phere similar to that of the earth. I think a little considersition will show 
that it cannot have such an origin. It is spoken of by all the observers as 
very brilliant, by some as white compared with the sun ; and its actinic 
power was so groat that, although its diameter was certainly less than one 
second of arc, and would only appear as a fine line in a Janssen photograph 
less than one five-hundredth part of an inch in diameter, it yet had power 
to oft’cct the chemicals more than the sun itself in something less ^-hnn the 
two hundred and fiftieth part of a second ; m other words it was more 
powerful in affecting the silver salts on the photograph plates than direct 
sunlight, and wo have a number of Janssen plate photographs in which 
it is shown by a deposit of silver thicker than that made by the sunlight. 

This great brilliance, of course, explains why it was not seen about 
the planet while on the sun’s disc. It was evidently not to be distmguished 
from the sunhght. 

In the clear atmosphere at Woodford, it was seen as soon as the cusp 
parted at egress, and it will be exceedingly interesting next time Venus is 
lost in the sunlight to try if, under favourable conditions, his halo can be 
seen. Quito sure I am that, if the air had been clearer at egress, I should 
have seen the planet with the halo round it projected upon the sky, as it 
was I saw part of tho halo until Venus was nearly all off the sun’s disc, and 
one minute before last contact Taking all these facts mto consideration, 
I cannot sec any cause sufficient to produce a halo or a rmg of light such 
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M that described, an atmosphere by refractmg, would diffuse the liffht and 

y a sOTp on would reduce it, so that the halo cannot he the result of an 
atmosphere. 

Some of our Jausseu plates giro results srMcIi ate obyious enomrh 
^aout m^uremeut oue of these m the ertome sharpness of allae ousm 
Of the smtem plates havmg about sixty photos on eaoh— the first plate 
L'T & 2“d4planetstmfurth^iu. 

p^t wholly mthin at ingress 7, 8, and 9, tte same at egress , No » shows 
ae planet on tie sun’s Kmb, with the halo. No. 10, plSet ^y off T 

afuZt auokening of the nng of light abL tte pole oi 

wbm last ’ ‘’Sreas; No 17, was passing through 

tab tm within a few seconds of observed last oonfaot. 'Phe value of these 
of wir biassed by preconceived theories 

^u^ tw a““' ““ “ of physiol 

aspect whose evidence no one may gainsay. p ysioai 

On Febm^ 22nd. 1875. I left for England, taking fbUoopios of all 
ae reports and observer's drawmgs, together with ten Janssen phtes ejh 
tavmg sndy pictures of a portion of the snn with Tenns near tS ^d 
^-seven photographs of the sun four inches in diameter!^ 

tl a “v South Wales contri- 

ve ottT^ oh^tion of the Transit of Venus, and m January 

. aTu-3!!"’ "P ““® *0 109 Sydney d-mdi 

P rty-six Woodford plates, and twelve Janssen plates, some of 

these not havmg qmte the fnU number of photographs on them 

ulatos lUustiated, and other 

pate have bora added showing Sydney observatory, the temporary obsor- 

™tonm used at other places, and also, the larger LtmmenrZts ^ 

Mutely. Qonlbum bmldings were taken down before a plTtoiat 

imperfect but it is the best ayailable ^ 


Sydney Observatory, 

16 August, 1892. 


H 0. RUSSELL, 

Q-ovenunent Astronomer. 



MR. RUSSELL’S REPORT TRANSIT OE YENUS. 


Sydney Observatory, 9 December, 1874 

The early mornmg was clear and fine, but from 5h 30m am to 8 a m. Tiie weather 
thick fog-like clouds covered the sky ; they seemed to be very low down, 
and all melted away under the increasing heat, leaving the sky beautifully 
clear and promising for the work before us — a promise which was f ull y 
realized during the day. 

All the observers were at work early, giving fin i shi ng touches to our Prolimmanea 
preparations, and giving and receiving clock signals to ensure accurate 
time. At Sydney this occupied a considerable time, for three stations — 

Eden, Goulburn, and "Woodford — required the signals, and some were 
given to private observers By 11 a m., however, all this was over, and 
all the telescopes and photographic apparatus for use m Sydney were quite 
ready for the work, and the observers had time to look quietly over the 
preparations and see that all was ready. 

The principal instrument was the new Equatorial by Dr. Schroeder, instruments 
of Hamburgh, which had been obtained for the purpose of observing this 
transit. It has a clear aperture of 11 4 inches and a focal length of 12 feet 
6 inches, and was provided with a full battery of eye-pieces, and a polarizmg 
apparatus for viewing the sun The definition of this instrument is superb, 
with the new achromatic eye-pieces supplied by Dr. Schroeder, but owing 
to the great heat concentrated in the focus on that bright summer day, it 
was found necessary to reduce the aperture to five inches when observing 
and SIX inches when photographing Eor the purpose of taking photo- 
graphs it was fitted with a camera and enlarging lenses of such power that 
the sun’s image measured four inches. The photo plates were placed simply 
at the end of the camera and held by a spring wlnle the pictm'e was taken, 
no dark box being necessary, because the camera end of the telescope 
passed into the dark room, which was simply a tent raised inside of the 
dome and connected with the telescope by means of a flexible sleeve, so 
that the telescope was free to move with the clock-work A flashing 

&d 35—92 A 
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Enlarging 

lenses. 


shutter of the ordinary kind was used, and when the plate was in position. 

avery ig spnngwastonohed.settheshutterfreeandmadeapicture. which 

was immediaWy removed and developed, and as soon as it was washed, the 
utter was lifted, and the camera ready for another. This preoanbon was 
uecMsaY, because the shutter iu its motion upwards, which was of course 
by ban^ and comparatively slow, let a flaab of sunbgbt mto the dark 
iMtn. Thus anauged it was found that three persona conld and did work 
at the rate of one photo per minnte, with the ordmary wet eoUodion process. 
One coated the plates and put them in the haths, ol which four were used, 
fined on a tnm-teble. so that hy the fame a plate had travdled round it was 
sensifaaed The second worker took the plate out and put it in the camera, 
exposed It and taded it to the third, who developed it and finished the 
picture; this duty devolved upon me, and 1 was thus able to see during 
6 progress of the work that the plates were properly exposed, and that 

jt«s^dTrt°°u ™ o' plate- 

0 0 a shmg shutter apparatus was a contact-maker and two 

wires ttot led to the chronograph , every flash of the shutter was thus 
recorded, and against each record on the tope the number of the plate 
exposed w^ wintten, which thus fiimished an exact record of the tmm of 
^posure, the ptetes bemg idenfafled by numbers written on them with a 
diamond beforehand. The same chronograph was used for recording the 
times of the yanous phenomena observed. 

Before I leave the instrument, it is necessary to say that the 
e^rgmg combination was of peculiar construction It had been found 
that the ordinary enlarging lenses, and especially the one made for this 
telescope, pve to the limits of the field considerable distortion. To getover 
this difficulty experiments were tried, and it was found that two plano- 
convex lenses of equal focal length placed convex sides towards each other 
could he so ad3usted that there was no distortion of the field ; in fact a 
large white screen was carefully ruled into mch squares and placed four 
hundred feet from the telescope, when photographed, all the Imes were 
straight. This combination was therefore adopted for the transit work, and 
all the Sydney photos were taken with it 

As a proof of its accuracy, the Scale of Inch squares was set up at a 
distance of 400 feet and a photograph of it taken, from which hy direct 
printmg the photo herewith was produced (See plate xxxii.) An mspec- 

tion of this shows that there was no distortion, or in other words, the field 
was qmte flat. 
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The camera was so made that it could be put ou or off the telescope 
in one minute Before ingress the telescope was placed ready with a direct 
vision achromatic eye-piece magmfying 100 times, and the coloured glasses 
were a green one before the eye-piece and a dark blue or neutral shade near 
the eye , so protected, no inconvenience was felt from the sunlight Other 
magnifying powers were tried, as was also the polarizing eye-pioce , but the 
observations were made at ingress and egress with the 100 eyo-pioco 
described above. The telescope was clock-driven, so that my whole 
attention was given to the work of recording the times of contacts at 
ingress and egress, and to seem'e accuracy a chronograph on which the ticks 
were marked by the standard clock was used, and against each mark made 
by the observer, an explanatory note was made on the paper tape by the 
assistant in charge of the chronograph , and in order to guard against the 
total loss of the observation by failure in the electrical contacts, I had a 
chronometer near mo and recorded the time to the nearest second by it 
These notes served also as a check on the chronographic work. 

The error and rate of the chronometer were found by comjiarison 
with the standard clock before and after the observations, and the error 
and rate of the standard clock wore found by transit observations the 
nights before and following 

As soon as I had observed the phenomena of ingress, the eyo-pioco 
was removed and the camera put in its place, and wo commenced to take 
photographs of Venus in transit, and during 3 hours 10 minutes 190 
pictures were taken 

The observations at ingress. 

At llh. 4i0m a m * I began to observe, and adjusted the focus very 
carofuUy, so that spots and faculte on the sun’s surface could be seen 
distinctly, and then a close watch was kept on that part of the sun whore 
the planet was expected. I was surprised I could see nothing of the planet 
at llh 51m., but kept my eye steadily upon the place, and at llh. 56m 23s rirst contact 
saw the first sign of Venus certainly on the sun. I thought that the 
indent I saw was the planet a few seconds before, but could not bo sure 
it was not one of the ^regularities in the sun’s limb due to atmospheric 
causes, until about 15° of the planet’s circumference wore in contact. 

Probably the time should be 10 seconds earlier. Prom this point until 5 
minutes past 12 (noon) there was nothmg to remark but the sharp and 
definite outlme of the planet as it crept over the sun At this time, 12h. 6m , 


* All the time'^ given in this and othoi following reports are in Sydney mean time 
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Plauot all 
soon 


Halo 


insrer^nto^ near (he smi’. lib , ae 

stid m «blf i “T' T’^ ***“*’ “* *» 

unrfori; iir!. •'Stt (fig 2) It waa 

the sun Loent dnri ha^imess about its outline on 

and eyiieX LtT^r temporary, 

sun and thp * ^^ha^es in our own atmosphere. The outlme of the 

At 12h 16m I first observed the halo Tulate YTVTT fin. q\ * 1, 

S^a lit ’'T ooaapxonona both on’ ^d iff tte 

detect if ^ principally directed to the cusps, to 

notlig was seen,’ auTieri^ 

first observed the halo round that Lrtt^^ , . ?° ^ 

was v»y remarkable J“ a^ll^e ' ““ 

which the faintest tinge of red oo’nid be seen ^it ° through 

planet, and seemed to shade off to nZlrTtL T 7 ! 

one second of aro. It did not appear sohdie the diiS tte^ut to 

ttiii"z:iTd"-t i bairb::i^ii 

nspiouous, but I did not observe any want of unifniTYuftr -.«,+ ! i. 

and It at ^ times terminated at the sun’s limb, there bei^ no sigTS^tho 
halo on the part of the planet on the sun ^ ^ ^ 

w 1 f ^ seen, but the halo is far 

too broad, and I was unable to put on paper what I saw. 

Jaddoflmtion At 12h 20m. indications of distortion or bad defimtion of the 

Se^T^ nppeared, hkeauiass of hlaok wool laid over the pli 
(plate XXVI), rendering it impossible to see distmotly, and maiinv the 

S. irr n I ^““4 It ertremelv 

^^t to make up my mind about the latter, aud saw nothmg of the 

The cm™ ?«“ ™ ““‘f “ nusatisfaotory apparent cou(aot. 

The OUS]^ after this appeared to clear up or improve m deflmtiou 

and M (hey approached each other the sharpness was very remarkable’ 
but the motion so gradual that I could not determine to a fcactiou of a 
second when they actually completed the hue of hght; but the mstant I 
was sure I made the record on the chronograph, for “mtemal contact” 


pporont 

ntact 


Vernal 

itact 
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the time was 12h. 23m. 69s , and keeping my eye steadily upon it, saw it 
had in 15 seconds become a distmct and unmistakeahle hand of sunlight. 

The planet and its neighbourhood were then examined with great care, and 
presented a perfectly black unmarked surface, with a hard and distmct 
outline, and near it nothing but the umform light of the sun could be seen. 

Observation was then (12h 30m ) given up, and the camera put iiiotography 
upon the telescope, and in the course of 3 hours and 10 minutes 190 photos 
were taken. Four of these are useless from accidental causes, but on the 
remainder is a clear and beautiful record of the planet’s progress across 
the sun. 

"Egress 

At 3h 40m p.m we gave up taking photographs and prepared for 
observations The same eye-piece and coloured glasses were used. The 
planet now had a perfectly sharp and clear outline, that of the sun being 
also very good I could not after careful scrutiny see anything remarkable 
on the margin of or near the planet, and the limbs contmued to approach 
each other beautifully defined (plate XXIV fig 1) Great care was exer- 
cised to keep a steady watch without straining the eyes. At times there 
were moments of bad definition, evidently caused by the clouds then 
forming in the west Dm’ing one of these, at 3h. 53m 53 69s the limb of 
the planet nearest the sun’s limb seemed to be in a state of vibration, as if 
portions of its blackness were jumping over to the margin of the sun with 
an appearance similar to fig. 2, plate XXIV, which represents as nearly as 
can be estimated the space over which the phenomenon was seen as com- 
pared with the diameter of the planet. This lasted only a few seconds, the 
vibrations being estimated at 6 or 7 per second; after this the limbs 
recovered their perfect definition, fig 3, plate XXIV, and were clearly and 
steadily separated by a line of light, which at 3h 54m 26 30s could not have rme imo of 
been more than half a second of arc in tluckness , and then the same mar- 
vellous definition contmumg just when it was wanted, the line gradually 
contracted to a scarcely visible thread (fig 4), plate XXIV, and the limbs internal 

contact 

made contact at 3h 64m. 39 66s. There was no sudden break — ^nothing but 
the perfectly gradual motion of the one disc over the other, both being 
beautifully defined, and the observer saw one limb overtake the other I 
have no doubt that had the bad definition continued, the moment when the 
jumps were seen would have been taken as the formal ion of the drop. 

A curious phenomenon then presented itself similar to that remarked 
at ingress, — the two limbs at the pomt of contact seemed to get confused or 
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detoe^ ,,hother from atmospheric causes near us or fcom some 
^mnty about Veuua I am unable to say, but it seemed to distort the 
planet m a most remarkable rray (plate XXV flg 1. and plate XXVIl 

known by that iia^l“ ° phenomenon 

round 1^1!^^^^!“ >t appeared to me that if Tonus could bo made 
notet ““tact with the sun’s limb I took parhoular 

the so-called uXd^“’ “ “s"'* "Po-^ 

^t ponton of the planet’s margin, and it was not unU 3h 67m 78 

^oUy smd^ to that seen at ingress, and now as then only on Zt 
portion of the planet which was off the sun. The whole of thp t.i1p+ fii 
appeared to me intensely black (as at A, plate XXV, fig 2) , at 3h 69m ij 

and at 4ih 6m 62c! T fi + i, Definition improved again, 

au^olf^l^ a!rt hadtf tr" ™ 

u^onmy mack as it had been, but appeared as if covered with thm 

e1«f ■ ™“«wbat on the planet’s northern hemisphere, buttowhere 

dt^3 to prevent me from seeing the dark pLet at the back 

at least such was the impression formed at the time at 41i 12m +h 

deflmtion agam became bad. Since the last note aboui the bato^'M 

, Witt thm saw the halo distmotly aU round the part off the sun but 
oould no look steadily at the sun, the hght bemg L strono Zw* 
was for the first tunc seen irregula.>-in diameter it seemed M^er^T 
roader at the north pole of the planet as shown (fig 3 plate XXV at A\ 

greater, at4h 16m. 2s. the cusps were not sharp but rounded off the 
dppear^ce was comcident with another turn of bad defimtion, and the 
^mosphere baiame now so much disturbed that there was htUe hope of a 
ao ory 0 serration of last contact. The white patch on the planet had 
however oontmued visible since it was first seen, tho^h at tunes rt b»^ 
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very faint , by its aid I was able to make out the outline of the planet, now 
a very difficult matter, for the haze on the planet had become almost as 
bright as the sky, and must I think have been due to the moisture gathering 
in our own atmosphere. 

At 4h 22m 12s. the white patch was distinctly visible , definition winte Btiii 
good again^ faintly seen at 41i. 23m. 22s (plate XXV, fig 5), and at 41i 24m. 

27s the last sign of the planet on the sun’s disc was seen as the faintest Last contact 
possible mark, which then disappeared , definition being for the time very 
good, the observation was quite satisfactory. After this I tried to see the 
white spot on the planet but failed, as the haze in the sky was rapidly 
increasing. 

At this time the whole sky was very hazy, and long tapering clouds 
were coming up from S W , and I have no doubt the moments of bad 
definition were caused by the passage of the points of these clouds across 
the line of sight. 

H. 0. IIUSSELL, 

Government Astronomer. 

Sydney Observatory, 

9 December, 1874 
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Copy of Memoraaida on Cards used during observations. 

ingebss — 


Hooir 
H m s 
12 4 0 
12 6 0 
12 10 0 
12 15 0 

12 16 0 

EGEESS — 

3 54 39 66 


B 57 7 


Planet perfect black clear outhne (t e on sun) 

Planet very clear and sharp, nearly bisected 
Can see the whole of the planet, but not cleaily 
^ole of planet plainly visible on a back ground of faint grey light 
Stin ™ible outside sun , planet’s edge seems perfectly sharp, just a shadow 
of uncertainty about edge, think it is atmosphere 
All visible, at times beautifully, no small body near Venus, cusps perfectly 
sharp (Halo was marked on chronograph at this time ) 

First contact , sharp contact of limbs, 40s later distortion about the point of 
contact 

Venus looked in apparent contact with sun’s limb 

Venus’ margin ofE sun dearly seen with halo round it similar to that seen at 
ingress 


3 59 12 

4 0 22 
4 1 42 
4 2 52 

4 5 12 
4 6 52 

4 8 52 
4 10 52 
4 11 52 
4 12 52 

4 15 12 
4 16 2 
4 17 42 
4 18 52 

4 20 32 
4 22 12 
4 23 22 
4 24 27 
4 25 52 


^ planet visible , parts on and ofE the sun, latter with halo round it 
^ visible, but halo not distmct bright margin off sun not so marked 
All visible, but only faintest halo 

Planet’s margin all visible off sun , not well defined , haze about sun seems to 
be increasing 

All visible , sun’s edge very steady in glimpses 

Venus does not look umformly black on north side-it looks as if planet was 
cloudy 

All Yenus visible 
All visible 

Bad definition, but all planet visible 

(Changed sun-shade to lighter one) All visible , halo distinct, specially on 
the north side 

(Dark glass again ) Halo on north side only— it is very remarkable 

Cusps not sharp — seem rounded off 

White place still faintly visible , white haze increasing 

Definition getting very bad— can still glimpse white spot by its aid follow the 
outlme of the planet 
Still visible, but very faint 
Can still glimpse it 
Doubtful (glimpses) 

Last contact ends, definition good 
Certain I can see nothing outsido snn 


H C ETJSSELL, 

Government Astronomer 
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Government Observatory, Sydney, New South Wales, 

H 0. Russell, Esq , 12 December, 1874 

Government Astronomer 
Sir, 

I have the honor to report result of my observations of the transit 
of Venus on the 9th instant 

The instrument used by me was an old telescope by Troughton & instrument 
Sims of London, with a focal length of 6 feet 9 inches— an 80-power eye- 
piece, and neutral shade glasses of different densities — an aperture of 4f 
inches, stopped down to 4 inches by a cap over object-glass ; fitted 
on equatorial stand and under cover of a temporary observmg dome. 

At about llh. 45m I took my station at the eye-piece and atten- 
tively watched for the first appearance of the planet, having everything in 
my favour for a good result — definition of telescope, weather and clearness 
of atmosphere, all that could be desired, with the scattered spots upon the 
sun’s disc showing sharp and clear. 

The first indent on the sun’s edge by the planet was observed at contact 
llh 66m 36 34s , although I fancy from the contact then formed I could 
have seen it 10 or 16 seconds earlier had I known the exact spot of 
entrance 

The planet had crept on the sun’s disc about one-fifth its diameter 
at llh. 68m 21-34s., definition clear and sharp. 

At 12h Im 31 34s. about one-fourth on, and at 12h 5m fancied I 
saw the outer edge of planet, but was not perfectly clear on that point. 

The sun’s limb had bisected the disc of Venus at 12h. 7m. 8s., still Bisooted 
clear and well defined, at 12h 12m 30s it looked as if the edge of planet 
was losing its curvature, but later I found I was mistaken, as the cusps 
reformed, giving the true curve to the planet. 

About three-fourths of the planet on the sun at 12h. 16m 64s., edee 

ft 3 c3 VlSlbl© 

of planet off the sun discernible, but no drop formation. 

At time of mgress there was an indistinct shadmg between the 
supposed edge of planet and the sun, which for some ten or fifteen seconds 
before the time I quote later, kept me in a state of uncertamty as to true 
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ading time of actual ingress The shading did not Lrcak abrup ^ ” 

melt away in such a manner as to leaye a doubt in niy 
ndofiigiit time the planet passed the edge of the sun, but I distinct y s.n\ a < < ai 
Imad ol light at 12h 2toi 48 34s Tlien I loft tho tidis...,,,,. tor 11... 
photographic room, preparing the plates for exposure* in huge <*(jualuna 
until about ten minutes before first contact of egress, when I vctui-nc'd tu 
my telescope on the north side of the Obsciwatory to obscric tin* (‘gn"^s. 

The planet stood out on the sun’s disc with a clear ami sharp out Hue, 
with a luminous appearance or halo outside it about om'-tluul diaiin li i ol 
the planet (plate XYII), of a greenish yeUow, with outer edge* an orange* 
shade, as if the planet had an atmosphere, or perhaps e*anse‘(l uilense 
brilliancy on that part of the sun’s face by rays being irlh'e‘le*el, 'riie* 
atmosphere was clear, and thefollowmg observations ucre* made* uneh*r \e*ry 
favourable circumstances 


There was a aiTnilav indistinctness betweiocn the time* 1 nu'ntiem as 
“ apparent contact” and “ complete contact” asmileiel in the* lejime*t poitiem 
of this report at time of ingress. 

gpgjg The first apparent contact was at 3h. 5tm 21 '(51s , a little* jumping 

irstcontact (plate XVII, fig 2), aftorwai’ds saw a band or faint anil narrow^ .stn*ab of 
light between bmb of planet and sun which cl(*arly showi'd the time* gi\e*u 
was m error (plate XVII, fig 3). I then waiteel until I was tihaolutcht 
certem contact was completed, which was at 3h. bhu. 4(5 (51s , I fe*e*l <*ou- 
fident that this time is from seven to ton scconels after true time ; tiuiikiiig 
the light might agam show between made me wait till I was epiitei ei’rtain 
before I noted the second time. 


luspsmdu At 3h 56m 26 61s the points of the sun cnsjis appeared blunt e-il as 

if from vibration, and at 3h. 68m GOls this formation oi appe*araii<*(* hail 
somewhat increased (this formation was like oajiillary attract ion hetwi'en 
the planet’s hmb and the dark sky) The planet was about oiie-fourtb its 
diameter off at 4h Om 11 618 ; at two minutes lat(*i* the pl.anel’s edge oiV 
laio sun was apparent Half off at 4h. 9ni. l'(51s., th(* halo still showing 
around that portion of the planet on sun’s disc , about tlirt'c-foiirths off, at. 
ipot of light 4ih 16m 21 61s with the outer edge apparent, and noticed .spot of light on 
joat contact Qjf planet, OS shown at A (plate XV 11, lig. 4) ; did not appear 

to me as anything more than a spot. 

The last and final contact at dih. 23m. 49 Gls., the edge of planet 
bemg then lost m edge of sun. 


*In plate XTII the diagrams should have been numbered 1, 2, 8, 4 from right to loft. 
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These observations were made through a dark neutral shade eye- 
piece, and were not at all trying to my sight 


Shortly after the finish of observations the atmosphere seemed to 
become very smoky and thick, but altogether Sydney was favoured with 
very fine weather 


I have the honor, &c , 

HENRY A LENEHAN, 

Computer. 


REPORT EROM MR. SAYA&E. 


II. C Russell, Esq , B A , Sydney Observatory, 

Government Astronomer,— 21 Dccomber, 1874 

Sir, 

I hereby give you a short report of what came under my notice 
during tho transit of Venus on Hoeember 9th, 1874. 

The telescope allotted to mo was a 10-mch reflector by Browning, lustiumcn 
of London, with an unsilvercd speculum, and focal length of 6 feet 2 inches, 
with an cyo-picce magnifying 200 diameters , a dark glass slide was used 
to protect tho eye from tho intense heat of the sun, the day being very hot 
Shortly before tho time for first contact I was at tho telescope, but tho 
instrument being a refleotor and strange to me, caused me to lose the 
observation before I could get tho telescope to bear on that portion of tho 
sun’s limb where first contact took place 

The next point for observing the planet was when it was bisected, Bisootod 
the time of which I noted as 12h. 6m 33 93s and the apparent internal 
contact at 12h. 22m l’93s , the definition at this point being very bad 
between the limbs of tho sun and planet 

As the planet advanced on the sun’s disc a little way a shading 
connected the planet with tho sun’s edge, but that portion of it nearest Shading oi 
to the planet showed indications of fading away gradually, until at length 
it disappeared altogether without any sudden break whatever, and at 
12h 23m 43 93s a streak of hght became visible between the planet and 
sun’s limb. 
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Por the same reason as above stated I did not observe the first 
contact at egress, the planet when I got it fairly in the field was about j of 
its diameter ofE the snn. The bisection of the planet took place by my 
observation abont 4b 5m. 49 68s I did not see any outbne of the outer 
edge of the planet durmg egress, but I did see a momentary flash of light 
in tbft position shown in plate XI, but I did not record the time The last 
external contact of the planet with the sun’s limb I recorded as bemg 4h. 
19m 32 68s. 

During the ingress and egress the definition of both the sun and 
planet was very fine Through my not being able to get the first contact 
at ingress and egress the clock motion was dispensed with, and I moved 
the telescope gently by hand as it req[uired. The interval between ingress 
egress I was engaged m equatorial tower, keeping time records of each 
photograph taken 

EDWIN G-EORGE SAVAGE, 

Meteorological Assistant, 

Government Observatory, 

Sydney. 


IVOODFORD REPORTS. 


Report prom the Surveyor-General re Transit oe Venus observa- 
tions AT WOODPORB, ADDRESSED TO THE GOVERNMENT ASTRONOMER. 

Surveyor General’s Ofidco, Sydney, 21 December, 1874. 

Dear Sir, 

I have to report the favourable observation of the transit of 
Venus, at the temporary Observatory at Woodford, on the Western Railway, 
64 Tnilfts -west of Sydney, 2,200 feet above the sea, latitude 33 43 68 7 , 
long. lOh. Im. 66 20s. (for details see Appendix 6), and to append the 
reports of Messrs. Vessey, Hirst, and Dufaur. 
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The duties of each m ember of the party of obseryation were talfPin Di 
up as nearly as possible in accordance with your wishes , and I much 
regret the breaking of the glasses dark of the 3 -inch Cooke telescope, by 
which we are almost deprived of the value of Mr Dufaur’s observations 

Leaving Sydney on Monday, the 23rd ultimo, I was employed until Pr 
Thursday afternoon in markmg out the position to be occupied by each 
observatory, unpacking and attending to the instruments, which were 
thoroughly wet by ram which fell at the time the packages were put down 
by the tram, and which continued the three following days ; little progress 
could therefore be made in the erection of the piers, the earth being 
saturated with wet, so I returned to Sydney, and revisited the camp on 
the 30th ultimo, accompanied by Mr Hirst, and was followed the next day 
by Messrs. Vessey, Bischoff, and Dufaur The day after we were fully 
employed in setting up instruments, consisting of the photoheliograph by 
Dallmeyer, the sidcrial clock by Cooke & Sons, a chronograph, the 4^- 
inoh Schroder telescope, kindly lent by A Tairfax, Esq , a S-incli telescope 
by Cooke, and a portable transit instrument — the two latter being supplied 
by the Survey Department 

The place of observation was about 200 yards westerly from Mr. Sit 
Eairfax’s house (Woodford), and the same distance northerly from the 
Western Railway and Telegraph line, and nearly upon the summit of the 
main dividing ground between the waters of the river Cox on the south and 
the river Grose on the north. So narrow was the ridge in the direction of 
the meridian, that wo could not get a tree or any object as a referrmg mark 
without crossing the valleys, which would have made the mark most incon- 
venient, and it therefore became necessary to erect a thcodohte upon the 
rock, within 70 yards of the transit instrument, to be used as a referring 
mark, by observmg one of its wires with the transit instrument 

Until the 5th the weather was most unfavourable for observations of We 
any kind, but opportunity was taken of every fine opening to adjust the 
photoheliograph, which, being of peculiar construction, was not so easily insi 
adjusted as an ordinary equatorial During this time ample opportunity 
was afforded of testing the value of the improvements made by yourself 
upon this instrument since it was imported into this Colony, especially the 
substitution of an eye-piece for adjusting it instead of the ground glass- 
shade With this we were able to get a fair image of a star in the same focus 
as the image of the wires, so that the instrument with camera attached 
became almost as easy to manage as an ordinary equatorial, and the adjust- 
ments of both the stand and reference Imes were made perfectly satisfactory. 
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The duties of each member of the party of observation were ta.Vpin DiTJMon 
up as nearly as possible in accordance with your wishes , and I much 
regret the breaking of the glasses dark of the 3-mch Cooke telescope, by 
which we are almost deprived of the value of Mr Dufaur’s observations 

Leaving Sydney on Monday, the 23rd ultimo, I was employed until Reparai 
Thursday afternoon in markmg out the position to be occupied by each 
observatory, unpackmg and attending to the instruments, which were 
thoroughly wet by ram which fell at the time the packages were put down 
by the tram, and which continued the three following days , little progress 
could therefore be made in the erection of the piers, the earth being 
saturated with wet, so I returned to Sydney, and revisited the camp on 
the 30th ultimo, accompamed by Mr Hirst, and was followed the next day 
by Messrs. Yessey, BischofP, and Hufaur The day after we were fully 
employed in setting up instruments, consistmg of the photoheliograph by 
Dallmeyer, the siderial clock by Cooke & Sons, a chronograph, the 41 - 
inch Schroder telescope, kmdly lent by A. Banfax, Esq , a S-incli telescope 
by Cooke, and a portable transit instrument — the two latter being supplied 
by the Survey Department. 

The place of observation was about 200 yards westerly from Mr. Situatwi 
Fairfax’s house (Woodford), and the same distance northerly from the 
Western Railway and Telegraph Ime, and nearly upon the summit of the 
main dividmg ground between the waters of the river Cox on the south and 
the river Grose on the north. So narrow was the ridge in the direction of 
tho meridian, that wo could not get a tree or any object as a referrmg mark 
without crossing the valleys, which would have made the mark most mcon- 
venient, and it therefore became necessary to erect a theodolite upon the 
rock, within 70 yards of the transit instrument, to be used as a referring 
mark, by observmg one of its wires with the transit instrument 

Until the 6th the weather was most unfavourable for observations of Weathor 
any kind, but opportunity was taken of every fine opening to ad]ust the 
photoheliograph, which, being of peculiar construction, was not so easily 
adjusted as an ordinary equatorial During this time ample opportunity 
was afforded of testmg the value of the improvements made by yourself 
upon this instrument since it was imported into this Colony, especially the 
substitution of an eye-piece for adjustmg it instead of the ground glass- 
shade. With this we were able to get a fair image of a star m the aamR focus 
as the image of the wires, so that the instrument with camera attached 
became almost as easy to manage as an ordmary equatorial, and the ad]ust- 
ments of both the stand and reference hnes were made perfectly satisfactory. 
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The arrangement also by which the oh 3 ect-glass of the photohelio- 
graph was made to pass through a sleeve of non-actinio calico attached to 
the shutter opening in the roof converted the observatory into a photo- 
graphic room, and gave us every facihty for taking the pictures q^uickly , 
because it was not necessary to use a dark shdo to transfer the plates to the 
camera , they were taken out of the hath and put at once into the frame 
which had been fixed in the camera to receive them, and ensure an accurate 
focal position for all the plates We found the lever and spring attached 
to the flashmg shutter much more convement to work than the cumbrous 
arrangement for working the shutter with which the instrument arrived here. 

graphic On the Gill instant we were, through the kind co- operation of the 

numca g^pQ^mtendent of Telegraphs, in electric communication with Sydney 
Observatory, a matter of considerable moment, as we were, through the 
ouiucs ^ unfavourable state ot the weather, all behmd with our transit observations 
lei! and telegraphic communication enabled us to compare our time with the 
clock in the Sydney Observatory The telegraph instrument was set up in 
a tent close to both the clock and transit rooms After transit observations 

on two successive evenings for time and longitude, I found, on the 7th 
instant, when preparing for observing sun’s meridian passage, that the 
sixth wire had broken and become entangled with two others I restored 
them to position and supplied the nnssmg one, but only to bo again dis- 
appointed, wire No 4 brcakmg hefoie wo had any further observation, so I 
dotormmed on sending the instrument to Sydney for now wnes, and make 
the observations for latitude and longitude at convenience 

athop on The moming of the 9th was ushered m with a dry, hot, westerly 

wind, which mcreased to almost a gale at 10 o’clock Shortly after 10 wo 
received your latest time signals , and after wislimg success, and asking 
further signals as soon after the transit as possible, wo each took our 
stations, from which time I have personally no knowledge of any occur- 
rences beyond the interior of the photohohograph and chronograph room, 
nperature tho temperature of which was noted half-hourly The result thereof 
appears as Appendix No 3 to this report. My greatest anxiety was for tho 
iioiy for mamtenance of as even a temperature for the clock as possible, and but for 
0 fradock the contmual revolution of the fan ventilator and the constant apphoation of 
wet blankets., we should have found it difficult even to exist in the closed 
room The temperature, however remamod as steady as could be expected 
under the cu’cumstances Por tho observation of time of ingress and 
egress and the phenomena observed vnth the 4f-moh telescope I refer you 
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to IVIr Surveyor Vessey’s report ; and from liis skill and praxstico m dehnea- 
tion of form, and its relationships, I have great confidence in his observa- 
tions, especially of the egress after he had time to realize the entne absence 
of expected phenomena 

I have next to mvite your attention to the somewhat conflicting 
report of Mr. Hirst, given as Appendix Ho 2, who distinctly saw a “drop’’ 
whilst observing for position through the finder of the heliograph, and in 
reply to my inquiry as to its appearance, said “ more hke a stalk.” I 
regret now that I did not leave my work to witness the appearance myself> 
but thinking that others would see it, I did not wish a break in recordmg 
I cannot account for the appearance reported by him, unless it arose from 
some optical delusion, resulting from the boihng appearance of the lunbs 
of both the sun and planet when seen through a telescope of small aperture 
with an inferior lens My experience of Mr Hirst fully realized your 
expectations of him as a gentleman of untiring zeal 

I have next to invite your attention to a short report from Mr. Mr ] 
Fairfax, to whose kindness and ready assistance wc owe so much Mr 
Fairfax, though not actually taking part m our work, was yet present 
giving every assistance, and when the telescope was not otherwise in use 
he took advantage of the interval to get a look at Venus His report, 
though short, is important, bearmg as it does directly upon the character 
of the ring of hght seen round Venus From his keen sight and long hoJo 
experience as an amateur observer I attach much weight to his report 
[Appendix 7 ] 

Before leaving the subject, I should like to say that, even if wc have 
not succeeded quite as well as we had hoped to do tmder more favourable 
circumstances, still I shall always look back upon our expedition with gi’cat 
pleasure We agreed together well throughout, and can all bear testimony 
to the kindness of Mr Fau'fax m placing his house and servants at our 
disposal, and last, not least, the use of his excellent telescope 

During some of the mtervals of weather favourable for observation ciem 
I saw some of the groups of stars in Argo in a degree of perfection rarely 
to be hoped for in Sydney, fully bearing out the high estimate you place 
on the Blue Mountains as a point of great advantage in observmg celestial 
phenomena. I remain, &c , 

P F. ADAMS, 

Surveyor-General, 

N. S. Wales. 
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appendix No. 1. 


Instrument 

Chronometer 
No shape. 


Unsatis 
factory con- 
tacts 


EEPOElot Obseivatioiis made by L A. Vessey during Transit^ 

9tb December. 1874 at Woodtord. Blue Mountams, N.S.W, tiana- 

mitted to the Surveyor General 

ackr.d«, *.n»a to 4 ...to .l.ort.r., «.d Ctoondlj 

mounted m a canvas observatory witb revolving dome 

Eye-pieee diagonal, witli one greenisb neutral glass, and power 96 

Sidereal clironometer by Erodsham, repeatedly compared with sidereal clock, times 
reduced to Sydney mean time Eor convenience of observation aiid for the purpose o 
vfrTng apparent irregularities mthe shape of Venus the diagonal cyo-picco was used lU 
dififent directions during the transit At commencement of ingress it was pointed north, 
after ingress it was used for the most part pomtmg west, this being the position ui which it 

The bme observations at the internal contacts are very unsatisfactory At ingioss a 
gust of wind causing the telescope to vibrate fully half the diameter of Venus provonto.l a 
clear view of the phenomena, and the exhaustion caused by heavy night work in giving assist- 
ance with the adjustments of the photoheliograph, brought about a certain n,monnt o 
nervousness in the observer at tbe critical moments, which was not lessoned by tho totally 
unexpected nature of the phenomena that occurred 

At egress the time observations were better, but the imperfect observation of ingress 
did not give the observer a clear idea of the phenomena ho might expect at egress, and ho 
was somewhat flurried by their gradual succession and tho consoauont impossibility of 
determmmg the precise moments of their occurrence 

Indentation of planet first seen on disc of sun, hut unfortunately no attempt was 
made at the time to estimate the length of the notch Time, llh 55ni Ifi 9Cs 

There was a good deal of boihng on the limb of tho sun, hut not quite so much on 

Yernis, 

The planet appeared slightly flattened on that portion o£ tho limb ncaroBt the buii'b 
centre, and with a slight bulge near northern teimination of hml) (Plato I, fig* 1 ) 

The eye-piece was now changed for one of power 195, with two dark glasses, but tho 
definition not proving so good the 96 was resumed, and the diagonal pointed wosi , — t e , the 
observer sat facing west 

Hal£-ingress Estimated time of half -ingress, 12h 7m 0 00s Previous to this a slight halo or 

4" within the disc of the planet was seen extending about 60° m each side from tho limb of 
the sun, and resembling a gradually fading line of dots about 2" wide (Plato 1 , fig. 2 ) 

There was no similar appearance on the limb of the sun, and tho phenomenon remained 
constant, although the position of observer’s head and tho direction of tho diagonal wore 
repeatedly changed The definition at this time was very good, tho boiling practically nil, and 
the sun’s limb wonderfully sharp, wuth the very slightest glare, which was evidently merely 
ocular 


Clear idea o£ 
the pheno- 
mena 


First contact 


Boihng 



I 


TEANSIT OF VENUS 


I 


The following limb of Venus distinctly defined by a faint line of light, which was Bmg of 
rather brighter on northern side (Plate I ) (Fig 3 at 12h 15m 30 OOs *) This line of light 
very distinct Mating Venus a complete circle 
Definition good, very little boiling 

Emg of light increasing in beauty, silveiy , decidedly brighter on north side of middle Inequol] 
sketch, perhaps i" in thickness (Fig 4, Plate 1, 12h 19m 30s ) 

Apparent internal contact estimated too soon, — 12h 23m 27 12s mte:^ 

Time of mgress taken, — 12h 23m 47 07s contact 

Ingress certainly complete, — about 12h 24m Os 

The original note here is — the telescope was much shaken by wind at 12h 23m and 
afterwards, and the nng of light around Venus cut through what would otherwise, I think, 
have been a drop, lasting 40 seconds, if not a whole minute ” That this was a mistaken 
impression, and the natural result of the motion of the telescope, the notes at egress will 
clearly show (Plate II ) 

Defimtion magnificent at 12h 30m 30 4s , atmospheric ring on disc of planet, corre- 
sponding to the halo noticed before (see fig 2, plate I), but broader and gradually shading off GHobulfl 
towards the centre, to be traced all round, giving Venus an appearance of relief like an oblate 
spheroid, or rather a flattened dome standmg away from the sun, the radius of the flattened 
part being about half that of the planet (Plate VII, fig 1 ) 


The observer then entered the photoheliograph room to assist in taking tho large 
photographs, and had only an occasional hurried glance through the telescope till near the 
time of egiess 

Defimtion very good, 3h 46m 

Tho note made at mgress shows that the observer was, by his imperfect view of that Egress 
phenomenon, fully prepared to see a drop of perhaps 2" in length divided by the ring of light 
around the planet, but the appearances that did present themselves at egress were veiy 
difEerent, and to the observer certainly gradual, without the slightest suspicion of a sudden 
change or break in the light between the limbs of the sun and planet, tho sun’s light 
diminished till nothing but the silvery ring of light around the planet was left, and this nng 
was carried out on the sky by the slow motion of the planet 

About this time, 3h 54m 25 47s (see plate IV), the light between tho limbs of the Appare 
sun and the planet became so thin that m observer’s estimation all direct sunlight was cut 
ofE and nothing but the ring of light around tho planet remained , oi in other words, tho 
narrowing of the hne of sunlight between the sky and planet then seemed to cease 

At 3h 54m 37 50s tho cusps of the sun’s limb were distinctly separated but connected 
by the fine rmg of light around tho planet This nng was lather whiter than the sunlight, 
and the cusps at their extremities appeared very slightly thicker than the rmg 

This thickening was only just perceptible, and might possibly have been caused by 
fatigue of the eye, reqmrmg relief by a slight change of focus, or e\ en by an unconscious 
mental influence, loading the observer to see what he was expecting and wishing to sec, 

(Plate V ) 

At 3h 54m 48 41s the ciicles of the sun and planet tangential, and the ring of light 
about its own thickness outside the limb of the sun (Plate ) (See next page, halo 
estimate as 1" in diameter ) 

* The time on Fjg 8, Plate 1, is in error, it should bo Oh 16m 30s 
C 


i 
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Qtin- The ring now distinctly showing as an arch outside the sun’s limb, 3h 55m 3 37s 

ontact 

lypast 

lot cir At 4h 2m 30s , Venus not quite circular, slight flattening on the castorn side of tho 

planet as shora m sketch, ring of light brighter near limb of sun at eastern side, or at N N E 
part of planet appealing as a sharply defined line without haze or ii radiation, and less than 
1" in thickness (Plate VII, fig 2 ) 

opper- At 4h 9m Os , disc of Venus still continuous, undoubtedly a globe, and appearing 

slightly reddish or copper-coloured like the moon in an eclipse , tho sky adjoining intensely 
black, with the suspicion of a greenish tinge contrastmg with the colour on tho planet, 
(Plate Vn, fig 3 ) 

Eepeated comparisons were made between planet and sky to verify this 

pess At 4h 7m 44 37b , piobably estimated too early and a difiicult observation to mali.c, as a 

temporary shift of wind brought the heated an from the roof of tho photolioliogiaph buildm<i- 
across the sun, causing a shaip jagged boil 

At 4h 17m Os , Temis not quite circular, tlie cuivc of planet’s limb sliglitly Jlattoncd 
on eastern side, with a slight bulge ou u ostein side (Plate VII, lig 1 ) 

intact 2-lm 3 -iOs , last contact at egress This obscivation appealed to bo corred. to a 

small fraction of a second Tho indentation on sun’s lunb giadually eontiactod ui u idlli till 
about 12h 23m 51s , it then seemed to contiact longitudinally till it became a small notch 
like a boilmg indentation This was seen steadily dimmishing till it suddonly llabhoil out and 
the hmb of the sun became peifect at 4b 24m 3 iOs 

Definition aery good, and boiling of sun’s edge scarcely poiccptiblo 

L ABTNG-TON VEKSEY, 

B’censed Purveyor, Now youth Wah's 


)hrase- 


>ni 


»£ th. been tad dinn ntt d idM TJ “ 

rreeenMm the tde.S“ta ta f ‘'■‘■.“TO™ 

largei at about 10 or 12 feet ^ '' dislauco ol Jocf, liu' 

when using the artificiaUiamrt °'the dramnts ^ ‘'‘■‘Ctwh’mod to 

from this cause at the eXal’ tunes oTinternlfco^nt^^^^^^ ‘""/’’SUd 7 that m'.gl.t .irmo 
pieciso throughout internal contacts, and will make tho ropoit more 

the necessary® I ^df^not^rLd'^M^ tall upon my Icismc', made liy 

refemng to the “ black drop,” hut gave my entiie attend tiansits cai dully, oxcojit as 
time and the estimation ot tangential contact wtf £* . ‘‘if’quning accuiacy in taking 

theie would he any physical appearances to lormH n tiansit 1 did not expect 

determined then to make sure o^^my tunes in tho fijft momoulH, and I 

else that piomised to interfeie wit/that oh]ect ^ neglect (if need ho) anything 

exception of the slight eccentricity ^Xwn in°pkte I fi^ 

and uninteresting as the sky itself, upon the sL’s hmh“ black 


ir 
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At the timo when my attention was specially drawn to the cusps of the planet in the 
endeavour to estimate the time of half ingress I saw the halo (Plato I, fig 2) The idea _ 
of an atmosphere instantly presented itself, but was succeeded as quickly by tho thought that 
the halo was only an optical illusion, and I waited impatiently till tho half ingress was past ^ 

^ and I had leisure to test this I then revolved the eye-piece 90°, changed the position of my 

head, and carefully compared the limbs of the planet with the adjoining limbs of the sun, 
and was at length satisfied that tho halo was a reality and not telescopic , tho Bun*B limb was 
sharply defined with only a suspicion of a glare as indicated in the drawing, in no way 
resembling the halo on the planet The phenomenon remained constant, and I watched it 
steadily for some minutes, in fact to the best of my recollection until I caught sight of the ^ , 
ring of light shown in fig 3 The beautiful pearly yet sparkling light of this ring would of°'phnot 
alone have been sufificient to fix my attention, oven if its increasing biilliancy had not made ^ 
plain that the observation of the expected black drop would be rendered vory difficult when 
complicated by tho presence of such a bright edge to the planet Eigure 3, plate I shows tho 
northern segment of the ring brighter than the rest , fig 4, plate I the north part decidedly 
brighter and corresponding exactly to the bright pait in plato VII, fig 2 

Tho halo was not looked for, and was not seen till the time (plato I, diagram 3) 
whon it appeared under a somewhat difEerent form and was continuous round the planet , at 
ogress it was not specially noticed My note on (fig 3, plate VII) “ globular” seems to 

S oint to something of the kind in addition to the copper color, but not being certain of this I 
ave not shown it in the drawing 

Plate II illustrates the phase of ingress which I endeavoured to catch as the “ apparent” Apparent 
or tangential contact of tho limbs of planet and sun (in the drawing they slightly overlap to contact 
give tho desired effect) For a minute succeeding this a most untimely gust of wind kept the 
telescope vibrating, and plato III is only given as a representation of what I thought I saw 
dunng this time There was much dimness and uncertainty about the cusps, whether from 
tho motion of the telescope or otherwise, and this cleared off and the telescope became steady 
between tho time given against “ ingress cortainly complete ” There was certainly no blunting 
of tho cusps of sunlight nor indication of the formation of a “ drop” up to Oh 23m 47 b , the 
I time of plate II 

At egress I watched tho planet creep up to tho sun’s edge , there was not the slightest Egress 
uncertainty or cloudiness between their limbs, and I waited patiently till I judged the sun’s unsteaJir 
limb could not longer remain unbroken, remembering the thickness of tho nng at ingress, 
before I noted the time of what I considered “ real ” contact under the black drop nomenclature 
(plato IV) 

Twelve seconds later gave mo tho appearance shown in plate V , this in the drawing is 
probably exaggerated, and it is the only leliablo indication of a drop that presented itself , Infcemol 
eleven seconds afterwards I judged the tangential or true internal contact took place (plate VI) coatao* 

The breadth of the ring of light is bore an important consideration , during the transit 
I did not attempt to estimate it, hut afterwards set it down as never much exceeding the i i-o th ' 

part of the planet’s diameter, or as 1" m ihicknoss at tho greatest That this was an over- 
estimate will appear fiom the diawmgs and from tho times recorded at egiess Even on tho 
comparatively dull white of tho paper a breadth of gives the full effect required, and the 
interval in time of 23 seconds between plates IV and VI corresponding to a motion of t in the 
planet is a strong confirmation of the breadth given in the drawmgs, especially when from tho 
nature of tho phenomena the first time would probably be taken a trifio early and the second 
a little late, or when the planet was really slightly overlapping the sun’s edge (in tho drawing 
it overlaps considerably to give the desired effect) 

Thus plate VI is equivalent to the estimation of the thickness of a line Y wide with 
magnifying power 9G The exact moasuiement is of course impossible, but that some fan 
approximation may be made will be evident if it is considered that a line Toirth inch thick 
I ' viewed at a distance of 30 inches subtends the required angle of Y under such magnifying 

power, and a bend in the line corresponding to “tho ring of light about its own thicknesa 
outside limb of sun” would bo easily seen, especially to an eyo practised almost daily in the 
reading of verniers 

Plate VII, fig 2, shows the ring of light with a bright part on the N N E side corre- 
sponding to plate I, fig 3, also a decided irregularity m the shape of the planet which fig 4, 
plate VII, snows to have remained unchanged for a quarter of an hour , the bulge on tho 
south-west side does not seem to agree exactly with that shown in fig 1 plate I, but there is 
sufficient approximation to make me await with interest tho reports ot other observers 


IL 
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Contrast of 
colour 


Instiument 


Ingress 


Jansen plates 


Black drop 


Pig 3 plate YII is an attempt to sliow the contrast of colour between the disc of the 
planet and the sky , this colouring claimed my attention tor the time, and the planet is shown as 
circular and the ring as uniform m biightness, simply because I have no special note about 
either , and my attention being otherwise engaged, leeollection will not serve me further than 
that the ring n as there and was continuous, helping mo in conti asting the planet with the sky 

L A VESSET 


APPENDIX No 2 

Mr Hirst’s Report 

Temporary Observatory, Woodfoid, 9 Decombci, 1874 
I HIVE to loport on mattois especially under my chaige and connected with the tiansit of 
Venus which has taken place to-day 

The instrument with wdiich I was paiticulaily eoneoincd was a photoheliogiaph by 
Dalmeyer, similai to those supphed by him to aU the English paities, and provided with a 
Jansen’s apparatus for obtaining a numbei ol photogiaphs during ingress and cgiess Attached 
to the tube of the heliograph was a flndei, cousistmg of a single lens 1 } m apoituie and about 
4 feet focal length This was oiiginally aiiaugod by the maker so as to throw the sun’s 
imago on to a piece of parchment fixed at its focus , but in oidci to adapt it to circumstances 
which requiied that one end of the photoheliogiaph should bo in the photogiaphei’s daik 
loom, the lens was inserted m the end of a biass tube and an eyo-pioco provided in the shape 
of a Huyghenian combination, giving a powei of about 50 diameters The chromatic and 
spheiieal aberration of the single lens was in part compensated by its extreme focal length 
so that fair definition could bo obtained of the edge of the sun and the existence of oven 
minute solai s^^ots made plainly visible 

To dimimsb. the light in the finder I used a thick piece o± orange-coloured glass, which 
gave an agreeable colour to the sun , this was placed outside the oyo-lons of tho cyo-piccc 

As the time for first external contact diew ncai, I attentively watched the portion ot 
the sun’s limb wheie I expected Venus to appoai, and within 20 seconds after first contact 
was reported hy an obseivei at the 4-J.in cquatoiial, 1 picked up the plauot in tho finder 

I then commenced taking as many of tho ciicular Jansen plates as possihlo, loforiin"- 
to the findei between each plate to satisfy myself that the hcliogiaph had not shifted Venus 
continued to encioach upon the solar disc, piesorving at tho same time a regular ciiculai 
form , definition at this time excellent 

I had prepared and placed a plate in tho Jansen eye-pioco, when, on tatnig my usual 
g ance at the findei, I observed the disc of Venus appearing, as it wore, rather more than ono- 
tMid her own diameter within tho sun, and connected with tho limb hy a narrow hno intensely 
black with an ill-defined edge (see plate XIV), which lopiescnts tho appearance as faithfully 
as I can recollect ; this was about five seconds before No 5 Jansen plate was begun I had not 

Irti ^ piocuro a photogiaph of what I supposed to bo 

e black drop so universally observed hy astionomcrs more than a century ago at the last 
ransit On getting the plate througb, however, it showed nothing of what I had so d.stiiicflv 
observed a few seconds before (See plate XIV ) 
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Eefemng to the finder, Venus appeared well inside the sun, but apparently nearer the 
limb than she seemed before the drop was gone I thought at the time that it might have 
broken before the exposure of the plate, and I determined to keep a sharp look-out for its 
formation at egress Soon aftei wards Mr Vessey came in, and reported that the 4|--m had 
shown no drop at all 

Towards egress I referred constantly to the finder, that I might be ready with a plate Egress 
directly the drop became visible When Jansen plate No 9 was in its place, and upon adjustmg 
with the finder, I observed no black drop, the planet appearing so far within the sun’s disc 
that I did not think it necessaiy to hurry in order to catch the drop, and exposed the No 9 
plate, meaning to get another in in time After taking out the plate, which probably occupied 
20 seconds, I went to the finder, and, to my astonishment, saw that the drop had formed, Black drop 
appearing about as long as one- third the diameter of the planet I hurried on the next plate 
as much as possible, but a delay unfortunately of a couple of minutes occurred before it was 
ready , on development it showed Venus as a perfectly circular disc touching the sun’s limb 

I regret exceedingly that my eye was not at the finder during the precise moment of 
the formation of the drop, but my duties at the Jansen eye-piece prevented me from staying 
there more than a few seconds at a time 

Referring to what I saw through the finder, I am convinced that my observations, short Sure of 
though they were, have not deceived me I was thoroughly prepared and on the look-out for Pk^J^omena 
the phenomenon at egross, and I have not the slightest doubt that any one using similar optical 
means would have seen what I did 

I have forgotten to mention that Mr Vessey at the 4J-in reported no drop at egress 

GEO D HIEST 

P S — About mid-tiansit during a pause in taking photographs, I examined Venus with Halo on 
Mr Eairfax’s dj-J equatorial The planet appeared intensely black, and perfectly circular, but 
it was surrounded by a narrow fringe of dull rod light I was only able to watch it for a 
minute, when other duties demanded my attention I used a neutral tint glass, so that the 
red colour cannot be attributed to it (See plate XV ) 


(Note by HOE) —The o\posuic of plate No 9 was begun at 3h 51m 42 4i2s and 
was finished at 3h 52m 31 39s At 3h 53m 3s Mr Hirst looked in the finder and saw the 
black drop Mr Vessey saw the actual contact of limbs at 3h 54m 48 41s or Im. 45 41s 
after Mr Hirst paw the black drop So that tbo inferior telescope produced the black drop 
ccitamly Im 45 41s and perhaps more before actual contact took place 


APPENDIX No 3 

Mr DuPaur’s Eeport 

Temporary Obseivatory, Woodford, Wednesday, 9 December, 1874 
IiTSTOTMENT used, Cooko telcscope, equatonally mounted, but without rack adjustment for Instrument 
focus or screw motion, aperture 3 inches, power 65 Previously to commencement of transit, 
the only two coloured glasses having been fractured by heat of sun’s rays, the field lens was 
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Pocus smoked, and almost immediately succumbed to tlie same influence, being fatarrod in all 

Last contact directions Under these circumstances, added to the difficulty of adjustment to focus, jind lu 
lotammg the sun’s limb in the small portion of the field of view lemaimng available, all liope 
of satisfactory time obsei rations deslioyed The last contact at ingioss and hist at 
ogress \^eie obseived At ingiess the \\holc body of the planet was discoiiiiblo \\luni only 
about two-thirds of it had entered on the sun’s disc I estimated an inteival of about 1« 
seconds from the time when I judged the planet to be wholly on the sun’s disc and the innc' 
dibtortion when the first light was appaient between then edges though there was but little boiling ol 
the sun’s limb, this first appearance of light was by no means instantaneous, no black diop was 
formed, and under the ciicumstancos in which I wms placed, little (if any) distoilion ol tho 

planet’s following limb was observable A gust of wind which came up at that tiino, fogei lun 

wnth tho noise caused by the blower attached to tho adjacent daik house', leiidoied iny 
chronometer, which could not Lc placed within the lango of iiiy vision, iinuicliblo foi a con- 

Pcrfect siderable space of time, and I could place no reliance on my estimaio oi tlie time ot coiiiplciod 
cUfinition ingress 

Dunug tho time that the planet was passing ovoi the aim’s disc, between Dial ol coiii- 
fileted ingiess and of tho first contact at cgioss, I had full oppoitiiiiilies ol w.iUhmg its ])io- 
gioss thiough the 4}-iuch telescope , tho definition was very perfect at times, and 1 coiist.uilly 
focused the glass by tho groups of sun-siiots (oi which I could dotcct about lv\onty-loui) and 
not by the planet’s disc Thus focused, that disc appeared to mo poi foctly dodiiod, al liiiu's win n 
Egre« scarcely any boiling was observable, and was as sharp as it would be possible to ilhmtiale it 

Lensbiolon on paper, I could detect no inequalities m its edges— it appeared to mo pcrlbctly blach 

Returning to the small telescope to watch tho ogross I found the lens still liutlKu 
No black starred, so as to lender it extremely difficult to follow tho plaiiot at all satisfaclonly, but I 
again estimated a lapse of about 40 seconds between fust i cal and appaioiit coiitat t 1 ng.ii n 
failed to observe any black drop, but the vanishing of tho thioad of light jiiovious to appaunit 
contact, so far fiom being instantaneous, was so gradual and ill-dcfincd, owing fo tlio sialo ol 
my instrument and my inability to adiust the focus satisfactorily without rackwork, as my 
eye became weary and lequirod such icadjustmonl, that I am afraid I must again considci th(> 
time taken, Sydney mean time, 3h 55m 25 50s , to be oi little valuo as au obscivatioii 

ECCLESTON JDul’AUK 


Observations of Weather previous to and duimg Tiansit of Venus 

Temporary Observatory, Woodford, Blue Mounlams, N S W 
"Wednesday, 9fch December, 1874 

10 30 a m —Sky perfectly cloudless Light wcsteily wind 

11 30 a m — Light clouds forming 

0 6^ p m — Passing clouds crossing sun’s disc 
U 7 „ — Sun’s disc obscured for about 30 seconds 

0 9 „ — Thin clonds passing sun’s disc 

10 „ —Passing clouds Sun obscured for about 5 minutes 

Wind W Almost calm at intervals 
17 „ — Large cloud passing over sun 

1 10 „ —Clear Thunderclouds rising in the west 
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1 23 p m — Passing clouds 

1 25 „ — Sun’s disc obscured for 10 minutes 

Wind westerly — force about 3 with pufEs 

2 16 „ — Clear Thunderclouds to westward 

2 36 „ — Passing clouds 

2 40 „ — No material obscuration during the remainder of the transit — at its close a 
bank of clouds rising to south of west to within about 5° of the sun’s position 

While the sun was unobscured the planet’s disc was clearly visible through a simple 
smoked glass, up to the time when the egress w as fully half completed 

Appended are hourly barometric and thermometiic observations taken at Mr Pairfav’s 
house, W oodford 


EGGLESTON DuPAUE 


Woodford, 9 December, 1874 

Barometer and Tomperaturo 


Hour 

Uaiometei 

Tomp 

Iloui 

lUiomotor 

Tomp 

earn 

2788 

79 0 

1 p m 

27 85 

00 0 

7 ,, 

27 88 

812 

2 ,, 

27 83 

90 0 

8 >} 

2788 

83 2 

8 >» 

27 80 

910 

^ » 

2789 

85 0 

4 ») 

27 78 

010 

10 „ 

2788 

80 2 

c „ 

27 77 

88 B 

n 

27 88 

87 6 

6 » 

27 77 

80 0 

12 „ 

27 87 

88 8 
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Tempkhatuhe in Clock Eoom at the Woodford Obsorvatory, during the observation of the 

Transit of Venus, 1874 


Mean Time 

Tompeiatuio 

Ecmails 

h m 

Q 


8 0 am 

80 


9 0 

88 


0 30 

92 


10 0 

92 


10 30 

91 


11 0 

92 5 


WoL blankets applied to outside of obscr\atoiy 

11 30 

02 


12 0 noon 

y No observa- 
L tion taken 



1 0 

92 



1 30 

93 



2 0 

2 30 

93 

94 


^ Wet blankets and ventilator used almost conimuously 

3 0 

94 2 



3 30 

94 3 



4 0 

94 



4 30 

93 8 



6 0 

95 


5 80 

95 9 
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Jalo 


Dolours 


APPENDIX No. 6 

E.ESUDTS of Observations for Longitude of Woodford — 

Difference 


December 21, 1874 

Y' Ceti 

2 54 79 


a Ceti 

2 54 79 


S Arietis 

2 54 4] 


BAG 1125 

. 2 54 65 


BAG 1201 

2 54 69 


7 ^ Eridani 

2 54 79 


0 ^ Eridam 

2 64 58 


c Tauri 

2 54 52 


aTaun 

2 54 50 


L Aurigae 

2 54 41 

Adopted longitude of Woodford west of Sydney 

, 2 54 61 


h m 8 


Longitude of Sydney 

10 4 50 81 



0 2 54 61 


Adopted mean longitude 

10 1 66 20 of Woodfoid 

Eestjlts of Observations for Latitude of Woodford — 

0 / // 

December 27, 1874 

BAG 1160 

33 43 58 8 

jj » j) 

„ 2066 

33 43 55 9 

>> 28, „ 

„ 1433 

33 43 62 6 

JJ JJ JJ 

„ 2066 

33 43 57 6 

Adopted mean latitude of Woodford 

33 43 58 7 


The longitude was determined by tbe transits of stars over the Sydney and Woodford 
transits, the times being recorded on the Sydney chronograph 

The latitude was determined by placing the transit instrument m the prime vortical 


APPENDIX No. 7. 

Mr Pairpax’s Eerort. 

Woodford, 10 December, 1874 

DTTEnrG the time when the disc of Yenus was slowly creeping on to the sun, I had 
the opportunity of using my own glass (4 J-m equatorial) for a few moments Venus was at 
the time about two-thirds on the sun and appeared to me perfectly black, and all that part 
which was seen with the sun as a background seemed to be as sharply defined as possible 
without any hazmess, but with the part off the sun it was different, that was marked by a 
most brilliant line, which was very nairow, and yet seemed to me like my drawing, plate XXIX, 
which represents the general appearance, but I would not for one moment say that the 
drawing is correct to scale , in fact the halo was so narrow that I could not make a drawing 
like it StiU I distinctly saw in that very narrow halo such forms and colours as I have 
represented It appeared as if Yenus were surrounded with white and red flames mixed and 
so close together that they formed a continuous ring wbch was probably less than 7 ,V of the 
diameter of Yenus across 


A FAIIiFAX 



TEANSIT OF VENUS 


CAPT. HIXSON’S EEPOKT. 


Gotilbunij 10 December, 1874 

The extraordinary power of the sun and its vertical position during the 
penod of mgress interfered materially with my observations. The weather 
was comparatively mild previous to the 7th of the month, but on that day Tempci 
the maximum thermometer reached 102° m the shade, the wmd bemg from 
the westward and the atmosphere shghtly disturbed by electric storms A 
small (juantity of ram fell, but not sufficient to make any appreciable show 
in the rain-gauge On the following day, the 8th, the day previous to the 
transit, the weather was of the same character, the maximum thermometer 
registering 103° in the shade. 

The 9th, the day of the transit, set in with the wind from the west- 
ward, hght in the mommg, with occasionally drifting clouds , the wmd 
mcreased to a force of about 6 in the Beaufort tables by 2 p m , at this strong 
time about half of the sky clouded, the clouds occasionally but not seriously oionds 
mterfering with the observations. The theimometer at noon stood at^empe 
101° ; at 1 p m. it was 102°, and at 2 o’clock it was 104° and it remained 
at this point up to 6 o’clock The thermometer m the sun was not 
regularly recorded, but at noon I am informed it was observed to be 130° 

The barometer was 27’82 inches at noon, 27*79 inches at 2 p.m., and Baron 
27*73 inches at 5 p m. 

The heat was so great in the observatory for photographic work, 
notwithstanding that Mr. Bussell had fitted a ventilating fan to it, that ygntj, 
both I and Professor Liversidge remained in the sun uncovered some 
seconds after coming out without bemg conscious of the danger we were 
meurring until our attention was called to the fact of our being bare- 
headed by a person in attendance. 

I used a 6-mch equatorial telescope with a magnifymg power of 
130 diameters A shaded glass had been broken by the power of the sim 
the day previous, and therefore I was careful to focus the mstrument in 
such a manner as to expose my shades to a gradual heat Notwithstanding 
this care but a short time elapsed before the glass m front of the lens 
became fractured and it had to be removed. This was replaced by a smoked 
glass, but soon the smoke evaporated and the glass became so cracked as to 
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be altogether useless. I next, with the assistance of Mr Toniaghi, tried a 
shad”*'^ smoked glass over the object-glass of the telescope, but now the coloured 
shades in my movable eye-piece both gave way, so that I was reduced to 
holdmg in my hand the shaded glasses which Captain Onsloiv pemiitted me 
to take out of his sextant. These became so heated as to be difficult to 
hold, this, coupled with the uncomfortable position I had to assume, 
induced me to take Mr. Tornaghi’s suggestion and attach the camera to 
Contact the telescope, and watch the image on the ground glass. In this way I 
first observed the planet on the sun’s disc at about 12h. 2m. dl-OGs. The 
planet as I had the opportumty of observing it through the telescope 
appeared to work its way on to the sun’s disc without becoming disturbed 
or to assume the shapes which we had been led to expect. The edges of 
each object were well defined, the planet appearmg quite daik and globular. 


Ingress 


Pliotographs 


First internal contact was clearly noted to break by Mr. Tornaghj 
observing the hght of the cusps foremg its way from cither side between 
the planet and the sun at 12h. 25m 60 27s. 

Photographic work was commenced after first internal contact had 
taken place. 


Egress 


Globe 


First 

contact 


13 isected 


Last contact 


My observations of egress were taken by holdmg a shaded glass to 
protect my eyes, all the coloured glasses of the teloscopo having become 
fractured as before described, but this became an easy task now, as tlio 
position of the ran was much more favourable for observations than it w-as 
at mgress, and it had moreover lost much of its power 

4 38s. the planet appeared a dark beautifully defined 
globe, the sun s edge being also sharply defined 

tb,c 28-Ol.s. Previous to 

there was a portion of light visible between the planet and the .sun. 

of tbP appeared to bo bisected by the odgci 

tne planet ott the sun was invisible to me. ^ 

Sev^ clouds passed over at about tlus stage ot the phenomenon. 

t^e pla^tll^ea^riLbr/or 

munnnated,asIthougb(,atoue taebuHr t“ 

m this respeotof anyvalue as musbad.^* V * obserrations 

oceasiouallrspoUeathefoo™ ^ yore hold in my hand and 
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Tlio day after the transit was not nearly so hot, and the day after 
that the weather became quite temperate, and cold towards evenmg 

Appended will be found Beports from 
Oapt. A Onslow, 

Professor Liversidge, 

Mr A. Tomaglii 


The instrument at my command for determining the latitude and longitude of tho station was Altazimuth 
an altazuTuitli Telescope l}-in aperture and focal length 19-m vertical circle 15 inches 
provided with two micrometer microscopes reading to 1" 

As soon as this instrument was placed in the mendian the azimuth circle was clamped Longitude 
and tho observations made as with a transit circle For tho determination of tho difference of 
longitude, selected stars were observed in transit over tho mendian of Sydney I then 
observed them in transit over my instrument, and by means of a contact key sent the time of 
transit over each of tho seven wires to the chronograph in Sydney Observatory , the difference 
between the transit at Sydney and Q-oulbum was thus measured by the standard clock, each 
star afforded an independent determination of tho difference in longitude, and it is satisfactory 
to find such a small range in tho differences, when tlio size of my instrument is considered 

I used the same stars together with a few others to determine the latitude, the observa- 
tions being made in tho same way as with a transit circle The differences are not so small as 
I should have liked to see them, but no doubt the extreme heat of the weather gave rise to the 
difficulty e\perienced in bisecting them 

The observing tents were placed m the middle of the Market Square, Q-oulbum, and 
tho brick pier on which the transit instrument was placed was left standing when we left 

The height of the observatory above mean sea level was 2,129 feet 

EestjTjTS of Observations for Longitude of Q-oulburn — 


Difference 
m s 


December 11th, 1874 

8 Ariotis 

6 

0 82 


rj Tann 

C 

025 


No name 

5 

50 90 


€ Tauri 

5 

50 98 


a Tauri 

6 

0 34 


a Tri Aust 

6 

018 


6 Aung© 

6 

0 27 


€ Leporis 

6 

004 


fi Orioius 

6 

0 02 



6 

014 


h m B 

■ .. , 


Sydney longitude 

.. 10 4 60 81 



Difference uf longitude 

6 014 



Adopted mean longitude 9 68 60 67 
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BiEstjlts oe Obsbevations POE Latitude op Ob&eevaioea. 


December 11th, 1874 6 Ceti 

Yj Piscium 
a Eridani 
a Anetis 
r- Ceti 
8 Arietis 
rj Tauri 
0 ^ Eridani 
e Tauri 
a Tauri 
L Aurigao 
€ Leporis 
P Ononis ‘‘ Eigcl” 


34i U 43 70 
31 15 KJO 
31 41 1150 
81 45 2130 
31 45 O'fiO 
31 45 52 00 
34 45 45 20 
34 45 21 10 
31 15 36 00 
34 45 0 20 
31 41 3S 50 
34 41 5(J 80 
31 45 20 30 


Adopted mean latitude 


31 45 12 6S 


FEANOIS IIIXvSON, 

Ottpt ,RN. 


Oapt. Onslow’s Eepoet. 

Ingress « 

Telescope used 3J-in equatorially mounted refractor 
The time of the planet’s first apparent contact not recorded, as tlio i)lanoi was not kocu till it 
was well on the disc of the sun 

At 12li 10m 14 24s half the sphere of the planet apparently on 

At 12h 13m 54 25s the planet somewhat resomhlcd the loUor I) or tlic lop of a thumb 
projecting over the sun’s surface 

At 12h 16m 28 26s a bright light was seen at tho loft point of inior80cth)n of tlio 
two circles (fig 1, plate XVI ), and in a few seconds a similar light at tho right point (lig, 2) , 
time 12h 16m 34 26s 

At 12h 19m 29 28s an apparent circle formed by planet, 12h 21m 20 2S« Venus 
apparently just touching inner edge of sun 

Atl2h 23m 29 28s the internal contact appeared complete, but at lliis moment the 
objects got out of my field of vision, and when again sighted 12h 25m 20 2 Sh. tho planet was 
well inside the sun’s limb 

Hgtess 

Observed by Mr Tornaghi, time recorded by mo — 

At 3h 53m 47 78s the light between tho internal edge of the buu and oxtcruiil edge of 
the planet was a little dim though the circles were quite distinct 

3h 54m 25 79s time of contact 

3h 58m 44 80s about i off 

4h 3m 14 82s the upper intersection to the right a Httlo flattened 
Planet about half on 4h 8m 59 SOs 
about one fourth on 4 18 22 83 

disappearance 4 23 27 84 


A ONSLOW. 
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Professor Liversidoe’s Report. 


Goulburn, 9 December, 1874 

Temperature in stade, 104 4 

The instrument used was a 3i-inch equatorial telescope, and tbe power employed was Instrun 
150 diameters A red dark glass was screwed on over tbe eye-piece in tbe ordinary way , tbe 
neutral tint and blue dark glasses attached to a slide were found to be less convenient for use 
altbougb tbeir lights were softer and less trying than the red 

Tbe telescope was placed upon tbe bnck pier built for the transit instrument , this 
pier was about 2 feet square, and rose some 22 inches out of tbe ground , and the only 
position which was permitted me during the ingress was a reclining one, with my feet 
to the cast and my head to the west I may mention that it was an uncomfoitable and 
unsteady one, and pievented mo from taking such full notes at the time as I had wished 

The first stages of the ingress were not observed, so I accordingly waited until I judged 
the planet was half on before recording any observations , this took place at 12h 7m 
0 64s , the planet was apparently half on or bisected 


Biseote( 


Ingress 

At 12h 20m 5 14b I was inclined to think that there was apparent internal contact,” intema 
as seen in the artificial transit contact 

At 12h 21m 4 14s I again judged that there was “ apparent internal contact,’* 
and considered that my estimation of it at 12h 20m 6 14s was made too soon 

At 12h 22m 5 64s the circle of Venus appeared to be complete, and apparently Oomple 
just touching the sun’s limb, ze “ internal contact” really took place mgress 

At 12h 26m 38 15s the disc of Venus was clear of the sun’s limb, and appeared 
to be about 1 of the planet’s diameter within it 

During the interval between the times 12h 22m 5 64s and 12h 25m 38 15s a faint Hazinc 
hazy grey filament like a streak of smoke was momentarily observed between the edge 
of the planet and the sun , it was very obscure and ill-defined 

I unfortunately failed to note the exact time at which the cloudiness was present 
between the two limbs, for while trying to get it more in focus and more sharply defined it 
vanished There did not appear to be any sudden break in it, but it faded away quite 
imperceptibly 

No traces of the ‘‘ black drop” were seen, unless the above be considered such 

The absence of the black drop and the unexpected manner in which the planet made its 
ingress, unaccompamed by the distortions and other peculiarities previously predicted, rather 
upset my expectations, and tend to make my observations of this portion of tho transit less 
comprehensive and detailed than they might otherwise have been 

JSgi ess 

At 3h 89m 40 31s the planet was about one-third its diameter from the sun’s Sphero 
upper left-hand limb , it then appeared spheroidal, and not as a disc merely , it appeared 
illuminated on the inner side in the direction of the sun’s diameter, and this illumination 
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G^lobular 

Haziness 

Contact 

Processes 


I) shape 


Halo 


shaded off on each side of the planet, but at the portion nearest to the sun h linib it apjuMied 
quite black and opaque (Plate XXII, figs 1, 2, 3) 

This globular appearance was retained until the planet h«id passed off tlu‘ siui s limb 

to the extent of about i of its diametei 

At 31i 46m 40 31s I fancied I could see a slight ba/inoss Ik'Umhmi tiu* pbuud 
and the solar limb I do not attach any importance or value to this obHonation, as tlu' 
haziness was exceedingly ill-defined 

At 3h 54m 67 318 contact between the two limbs took place 

At 4h Om 2 31s the planet was ]ust beginning to pass off the sun’s hnd>, and 
it looked somewhat as if it were pushing that portion of the sun’s limb before it, for tin* solar 
limb appeared to be raised up into two processes, one on each side (Figs 5 ainl C>, u ami h } 

At the time I thought it might perhaps be due to an atmosphere suiroumbng \ eme » 
or to an optical illusion , hut since I have heard that other obsorvers saw tlu' illmmiUMl idgo 
of Yenus beyond and outside of the sun, I am inclined to tliink it was that whhdi I saw I, 
however, did not see a segment of a circle beyond tbo sun, but merely iwo p»)it ions or iuisps 
brightly illuminated, but not as bright as the sun 

The cusps of the sun around Venus appeared brighter ilian the bod) of ilu* sun 

At 4h 3m 10 31s Yenus appeared to be nearly ] off tlio sun’s limb Tli<*ro was 
]ust the slightest trace of distortion or tendency to the 1) form retained unlil the [damd 
was half off, but hardly perceptible 

At 4h 11m 15 31s the planet was half off, at tins stage and afterwards there ^^as not 
the shghtest traces of distortion 

At 4h 16m 40 31s three-quarters off 

At 4h 23m 30 81s there only remained the slightest indentation to mark iu^r 
presence 

At this moment a cloud passed over the sun from loft to right, and at th 2Mn. 
2 81s all traces of the planet disappeared from the sun’s disc, 2 final evternal contact at 
egress took place 

AECHD LIVBEailXU*; 

Professoi (i (Jeology, 

Sydney rniverHilj. 


Qoulburn, 10 December, IHSO 

Me, Tornaghi reports as follows —I took the time when the lino of liglit betwoen VonuB anil 
the sun’s limb at egress disappeared as the time of contact 

After this I saw the halo, and it was best when the planet was half oif tlu* Hun, The 
outside had a greenish colour with red in it, and appeared as if formed by flames iHsuing from 
the planet all round, and densest at the planet The lialo round tlio part on the sun was 
different, hut quite distmct and unmistakable 


A TOENAOin. 
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REPORT BY THE REV. ¥M. SCOTT, M.A., ON THE TRANSIT OP VENUS 

AS OBSERVED AT EDEN. 


We loft Sydney on Tuesday, November 24th, and arrived at Eden, Twofold 
Hay, the next morning Having landed our observatory, tents, and mstru- 
ments, together with a good supply of bricks and cement for buildmg piers 
for the instruments, my first care was to find a suitable spot for the 
observatory I was not long in selectmg an open space known as the 
Market-square, on a hiU overlookmg both bays. This site has the advantage 
of being near the telegraph line, and commanding uninterrupted views of 
the ranges at some miles distance to the south and west, the wooded sides 
of which I saw would afford good reference marks for the adjustments of 
the transit instrument in the meridian and prime vortical The day was 
nearly over before we had carted aU our baggage to the top of the very 
steep hill which forms the prmcipal street. A commencement however 
was made of setting up the observatory, m which we were most effectively 
assisted by Mr RusseU, the Harbour Master, and his boat’s crew. On 
Saturday everything was ready, with the exception of mounting the 
equatorial telescope, which was delayed in order to allow the pier to 
become quite dry. An approximate meridian had been determined by sun 
observations with a theodolite. 

Our instruments were ^the 7J-inch equatorial telescope formerly 
used in the Sydney Observatory (with good driving-clock), ar portable 2-mch 
tiansit instiument, a 4^-inch equatorial telescope and a 3J-inoh equatorial 
telescope, the theodolite before mentioned, a clock and three chronometers 
The upper portion of the observatory was provided, besides the usual 
shutter, with a frame fitting the openmg, to which was attached a bag 
of yeUow calico, of somewhat conical form, havmg a hole in the smaUer 
end, through which the telescope and finder could pass. This bag bemg 
scoured round the middle of the telescope tube, excluded aU but yeUow 
light, so that the whole observatory answered the purpose of a dark room 
for photographic work. 

Tlus arrangement, though very convenient, was liable to be 
infiuenced by the wind, and so to mterfere with the steady motion of 
the telescope. AU being ready, I waited anxiously for a clear mght to 
enable me to make the necessary star observations for time anH instru- 
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mental adjustments , but so unusually cloudy was the weather that I could 
get no satisfactory observations until Saturday, Decembers On the 7th 
and 8th I exchanged longitude and clock signals with the Sydney 
Observatory, but on each occasion was prevented by clouds from getting 
more than one transit observation. 

On the 7th, being a clear day, we took two sets of photographs, to 
satisfy ourselves that all was in good working order, and found that by 
reduemg the aperture of the telescope to 3 mches the sun’s edge was more 
sharply defined and the reference lines more clearly distinguished. 

In our trial observations of the sun several of our daik glasses wove 
cracked by the heat , so finding that I could get no sulBcient protection 
even with the 3-mch diaphragm, I constructed one 2 inches in diameter, 
which gave very satisfactory results 

jdy In consequence of the continued cloudy weather my instrumental 

adjustments were not so accurate as I wished. I was assisted one day in 
adjusting the reference hnes in the camera by a small well-defined sohir 
spot, which appeared to traverse one of the lines with great accuracy. 1 n 
order to correct any remaimng error in the position of the lines, 1 adopl.od 
the plan recommended by Mr. Russell of taking two photographs of iho 
sun, at an interval of about a minute, on the same plate, and determined 
to repeat the process at every half-hour during the transit Now, in order 
to make this double image of any service, it is necessary that the common 
tangents to the two images should be exactly parallel to the direction of 
the sun’s motion. Dor this purpose the telescope must remain perfectly at 
rest, and therefore must not be touched during the interval. 

ihmg This result appeared dijBdcult to obtam, as the flashing shutter must 

be made to cross the field a second time for the second image. The mcithod 
which I contrived, though somewhat complex, appears to be pcri'ectly 
satisfactory 

The flashing shutter, as described by Mr Russell in his paper read 
before the Royal Society on September 3, 1873, is attached to the end of a 
lever, which is drawn down by an elastic band, when the other end is released 
by pressmg a spring If the second image were obtained by raising the 
shutter quickly by the hand at the end of the desired interval, the action 
of so raismg it would probably displace the telescope, or if the dome 
shutter were closed, or a cap placed on the telescope, and the flashing 
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shutter restored to its former positiou and again released, there would he 
the same risk and almost certainty of displacement To overcome this 
difS-Culty I arranged as follows — ^For distmctness I call the end of the 
lever to which the shutter is attached A, and the opposite end B I attached 
a piece of wood to the camera so as to project over B. An elastic hand 
secured to the camera helow, and enclosmg B, was tied hy a string to this 
projectmg piece, so as to allow B to move freely within it. When a double 
image is to he taken, the telescope is so adjusted, hy the help of the finder 
that a little more than half of the sun shall appear m the photograph. 

The driving-clock is then stopped and the photograph taken in the usual 
way The telescope remains at rest for a minute , meanwhile the hand 
which pulled down the flashing shutter is cut with a sharp pan* of scissors, 
and at the end of the minute the strmg which holds the band at the end B 
IS cut ; B is thus drawn down and A flies up with the flashmg shutter, so 
that a second image is taken As an elastic hand is cut each time, it is 
necessary to have as many hands round the camera at A, and as many loops 
of stnng at the piece over B, as there arc double images to he taken 

On the morning of the 9th the weather seemed promismg I Weather 
obtained clock signals from the Sydney Observatory, and hy 11 o’clock we 
wore all collected and anxiously waitmg for the transit to commence 
Clouds wore coming up and the wmd nsmg, and wo had reason to antici- 
pate a disappointment. At the time of ingress, however, the clouds had 
not yet intervened. The exact instant of flrst contact it was impossible to 
determine Mr MacBonnoll recorded llh 56m 29s Sydney mean time 
as the moment at which he became quite convinced that the transit had 
commenced I found my 2-moh aperture answer admirably, not only from 
the diminished light and heat, but also from the great distinctness of the 
outhnes of the sun and planet I soon became convmced that all we had 
heard and read respectmg the apparent elongation of the planet’s disc, and 
formation of what has been described as the “ drop,” was a delusion For 
some minutes before internal contact I could see clearly the whole of the 
planet’s outline , in fact, it presented exactly such an appearance as might 
have been expected from a planet possessing an atmosphere Whilst the 
direct hght of a portion of the sun was shut out by the iatervention of the 
planet, a sufficient portion of that light reached the eye by refraction, 
through that atmosphere, to render the whole outline visible By means 
of a double- wire position micrometer, I obtained a measurement of the 
apparent diameter of Venus , then, brmging one of the wires mto the 
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position of a tangent to the sun’s limh, waited until the plan(',t seemed to 
touch the other wire. This occurred at Oh 21in. 7s, though Mr. IVlac- 
Donnell, who judged the same phenomenon hy the eye, unaided l)y a micro- 
meter, placed it nearly two minutes earher, or at Oh. 19m 2 Is This I 
believe to be the most important determination, being the moment of com- 
plete mgress, and I regret that the action of the wind on the t<'lcscope 
rendered it impossible to keep the micrometer wire in its true position as a 
tangent to the sun’s limb Still, I consider the above result to lie vory 
near the truth I continued to watch the planet for more than ihroe 
minutes, and saw the partial obscuration of the sun’s limb by the jilaneti’s 
atmosphere gradually diminishmg until it disappeared altogetlu'r, when I 
left the telescope at Oh 24m 48s. Mr MacDonncll’s estimate of th(‘ 
same phenomenon was Oh 25m 14s The discrepancy between JVIr. iMac- 
Donnell’s results and my own shows how impossible it is to llx the moment 
of a phenomenon of the kind, when the motion is so slow and tlu^ change 
from darkness to light so gradual The slow rate ol' the jilanidAs motion 
across the sun’s disc may be estimated by considering that it, occujiii'tl over 
four hours in describing so small an arc, not far exceeding one-half of t,lu‘ 
sun’s diameter The diihculty was still further incroaw'd by tlie plmud'K 
path not being at right angles to the sun’s limb, but inclined to it nt an 
angle of about 32 degrees 


As soon as we had concluded that ingress was complete, the 3-ineh 
diaphragm was substituted for the 2-uioh, and we proceeded t,o t,nkc [ihoto- 
graphs, but in doing so we wore very much impeded, and tlie (puility of the 
pictures affected by the clouds which wore continually dri'vmg ov<*r t.!u* 
sun’s face . indeed there were very few minutes during wdindi the sun was 
not more or less obscured Again, the action of the wind on the yidlow 
bag was so great that the driving-clock became almoat useless, and I w as 
obliged to hold the telescope as best I could, with my i-yo at, the fbuh'r, 
whilst the plates were inserted and the flashing shuttiir rcli’ased. \V(‘ 
made two attempts at a double image, but of course the results wi're <juite 
um’eliable On the whole we took about fifty i>hotographs, vmy lew of 
which I fear are of any value At one time wo had to stop for twenty, 
and at another time for eighty minutes, the sun being entiivly oliseured. 
On the whole the expedition to Eden has not been so suei'cssful as I 
wished it to be, and I came away under the impression that Eden, though 
a beautiful spot, and in many respects a most desirable place to inhabit, is 
about the worst place for astronomical observations that I ever visited. 
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Tlie longitude of the Eden observatory, as determined by transits 
of two stars over the meridians of Eden and Sydney, the times hemg 
recorded on the Sydney chronograph The weather continued so cloudy 
and unfavourable durmg my necessarily hmited stay at Eden, that I could 
not obtam transits of more stars, and am reluctantly compelled to base the 
longitude upon the following differences of longitude — 


h m s 

0 5 11 01 west of Sydney 

0 6 11 13 


Latitude 

loQgltud 


Mcau 0 6 11 07 

Longitude of Sydney . 10 4 60 81 


Longitude of Eden observatory 9 69 39 74 

The latitude depends upon observations made with the transit 
instrument in the prime vortical, and the mean result is 37° 3' 47" south 

W SOOTT 


Note — Mr Scoii returned to Sydney overland, and during llio long and troublosomo 
journey ho unfortunately lost all the papers connected with the determination of the position 
of the Eden observatory 1 am therefore unable to give the soparato observations for 
latitude 

H C BUSSELL 


Me MaoDonnell’s Repobt. 


Eden, Twofold 


n 0 Bussell, Esq , P E A S , &c , 

Q-ovornmont Astronomer for Now South Wales, — 


Bay, 14 December, 1871* 


Sir, 


I have the honor herewith to forward my report of observations of the transit of 
Venus, as seen by me at Eden, Twofold Bay, N S W , on the 9th Docember, 1874 


Tho telescope entrusted to my chaige was an achromatic cquatonally mounted by Cook lustrum 
& Sons, of York, clear aperture 43r inches, focal length 60 inches The eye-piece used gave a 
power of 98 diameters (marked 100 by the makers), and tho sun’s light and heat were modified 
by a diagonal reflector of unsilvered glass, thus enabling tho full aperture to be eflfective, and 
a very light bluish screen was all that was necessary for the protection of the oye 
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In the early morning the weather was fine, giving our party promise of successful 
observations, but later m the day the sky clouded over Towards noon it cleaicd up again 
overhead, and the observers took up their posts I used a chronometer, No 419, maker, 
Hornby, of Liverpool 

A little after llh 57m Mr Scott called out that he saw Venus entering on the sun 
I did not perceive it till about llh 57m 30s , when the planet was fairly encroaching on the 
sun, appearing like a small notch cut out of that body 

The planet continued slowly to advance, and 12h 4m 59 Ss was noted by ino as tlu' 
time of apparent bisection , a shadowy nebulous iing seemed to envelop Venus on ilio pre- 
ceding side , it 'n as of lighter tint than the planet, but was decidedly perceptible, and aiipcared 
to be about a quarter or a fifth of Venus’s diametei in width 

When the ingress was about two-thirds completed the whole outline of the planet was 
distinctly visible m the telescope, the shadowy envelope suirounding it very plainly (See 
plate XYIII ) Perhaps it was the solar atmosphere that served as a background to throw 
the planet out into relief , whatever was the cause, however, the phenomenon was easily seen 

Apparent internal contact was noted at 12h 19m 24 2s , and all attention waw now 
devoted to the formation and breaking of the black drop ” As Venus proceeded, the 
shadowy em elope disappeared except between the planet and sun’s limb, wlioio it scorn od to 
fill up the space between them with faint rings concentric wnth the planet’s edge Tliero w as 
no distinct rupture of this appearance, the light seeming to go in and out several timcH, and 
prevented any accurate determination of the completed ingress I inaikod 12h 25in II 7s as 
the time, hut feel now convinced that it took place at least 15s cailier Mr Scott’s detci- 
mination was 24s earlier than mine, but he thinks he was a little too soon, as the wlioIo 
phenomenon was too indistinct to he noted accurately There was no abrupt bi caking of the 
hgament, if it can be so called, but a giadiial dissolving away 

Ingress being now completed, tbe camera was fixed on tlio laigc equatorial, and sonui 
fifty photographs of the transit taken Clouds thick and heavy covered the sun, conijiloiidy 
putting an end to our operations We had some momentary glimpses of the transit through 
the telescopes, and I noted the complete disappearance of the envelope already icforrcd 
the outline of the planet was very sharp and distinct, like a hole boicd through tlio sun 

A heavy black cloud once more impeded our view', and egress was not observed at all 
much to our disappointment 

Tke times of tlie various phenomena noted above are as near as I could judge them 

but I cannot place much rehance on them, as there was so much diffieultj in their deter 
mination 

I have, (fee , 

W J MACDONNELL, 
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Mk. Watkins’ Eeport 

Eden, Twofold Eay, 10 December, 1874 

To H 0 Eussell, Esq , Observatory, Sydney, — 

Dear Sii, 

As a member of tbe expedition sent to Eden, Twofold Bay, to observe the transit 
of Venus of 1874, 1 have the honor to send you my report 

I regiet that I missed observing the respective times of the external and internal 
contacts on the ingress of the planet Observations of the egress were pi evented by dense 
clouds entiiely obscuring the face of the sun , I can therefore only report of my observa- 
tions of the phenomena accompanying and immediately following the ingress 

The instrument used by me was an achromatic ref i acting telescope, of 3^ inches lustrumer 
apoituie, stopped down to 1} in The eye-piece was direct, inverting, magnifying about 
120 times, and fitted with a dark glass 

I fiist saw the planet some half minute after the external contact was observed by the Contact 
llcv Mr Scott and Mr MacDonnoll The edge of the disc formed by the planet appeared to 
mo clear and sharp I did not seo any halo , hut as I did not observe the planet with the 
intention of noting phenomena other than the times of contact, a faint halo might well have 
been observed by others without being noticed by me 

As the internal contact drew near the planet seemed to cling to tbe edge of the sun Elongated 
and so adopt a slightly, but veiy slightly, elongated or oval form (Plate XII ) 

Just before the time when, from the observations of Messrs Scott and MacDonnell, 
the internal contact took place, I obseived very thin linos of light flash m a direction parallel 
to tho edge of the sun, m the dark broad neck joining the planet with the edge of the sun 
The rcmaiks I have hoforo made with respect to a halo must m part bo applied to what I saw 
of the lines of light I can only say that I observed the lines of light, and cannot be positive 
one way or another as to the direction in which the flashes appeared to move, or whether 
or not they appeared instantaneously and vanished m like manner 

The actual moment of contact I did not see, but very shortly after the time when Mr 
MacDonnell said that contact was made I saw tho planet well within the disc of the sun 

As I have before mentioned, no observations were taken of tho egress 

I am, &c , 

JOHN L WATKINS 
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Dll Weight’s Repoht 

The morning of the 9 tli of December, 1874, a.fc daylight, was calm ^ a heavy mibi obscured 
distant objects, and for some time after siiniise was so dense that the sun could bo gazed at 
with the naked eye About Sam the sky began to cleai, and it became evident that the day 
would be fine and intensely hot It was my intention to take the time of the internal 
contacts at ingress and egress only, and during the lost of the transit to observe any 
phenomenon that might present itself To assist me in this, Mr Eussell latod my clnonomctor 
at 11 30 am by the sideiial clock of the Observatory, and tins was again done when tbo 
transit was ovci The telescope used was an 8 i -inch BroNvuing, with silvered glass rellector 
of 68 - 2 " inches solar focus, provided with one of Browning’s solar oye-piecos (having two 
prisms arianged for single refiections) To ihis was attached a positive oyc-picco by Eoss 
which gave a magiutying po^^ or of 17.) diameters The only shade icquirod to protect the eye 
with the solar oyc-pioce was a light smoko-colourocl glass This was fioo from heat when 
exposed to the full aperture of the telescope Foi observing the contact at ingress and 
egress the aperture of tho tolcscopo w’-iis loducod by a stop to 51 inches In some other 
observations tho full apoiiuro was used At llh 55in 22 h tho fiist contact of Venus and 
the sun’s limb took place, 3 minutes and 4 seconds later than tho time given in the Nautical 
Almanac Definition of both sun and planet was poiiect, and tho margin of each wa» 
entirely free from colour When Venus had made a porcepiiblo notch on tho sun’s edge 1 
looked particularly for tho outliuo of tho body of tho pUuot, but it was undistinguiahablo 
from tho black background of tho sky 'Whon Vonus was nearly halt on tho sun, I noticed a 
slight form around that portion of tho planet yet oil tho sun’s disc This brightened every 
moment, so that in a very few inmutos it presented a bright Imo of light around the planot’w 
edge, throwing it out in bold relief against the sky and giving Venus a stereoscopic appearance 
The planet now looked to mo like a black ball suspended in tho sky, that poi^tion of tho disc 
which was on the sun being intensely black, whilst tho remainder of the disc off tho snii and 
near the halo appeared decidedly lighter The portion close to tho halo was shaded wntli 
reddish-brown colour As Venus passed slowdy on to tho sun’s disc, the bright halo which 
at this time ivas about 1 " in diamotor became very bright, and was observed until Venus was 
fairly on the sun 

Warned by a statement inaclojby the French astronomers that very possibly the ‘‘ black 
drop'’ might be absent, my attention was wholly taken up by watching tho phenomena at 
internal contact Tho margin of Venus’ [disc continued sharply and beautifully defined as it 
passed on to the sun A slight shimmering of tho solar edge might bo observed at tho 
moment when the two outlines as it were of tho sun and planet touched, and also some slight 
shading of the planet’s edge (something like a penumbra), but it was clear to mo that there 
was no black drop,” nor any such elongation or distortion of tho black edge of Venus that 
could bo taken for it I w'as so intent upon observing this that I allowed some seconds to 
elapse before I recorded an observation of the internal contact at 12 h 24m 80s ; this I have 
no doubt was half a minute after actual contact, and that it was so is proved by Mr Russeirs 
observation at 12h 23m 69s 
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The planet was now fauly on the sun, the halo had entirely disappeared, although 
carefully looked for with the full aperture of 8§ inches, nor could any irregularity of the 
edge of the planet he detected Por an hour Venus was constantly watched in her path^®*"JS' 
across the sun Her neighbourhood was closely scanned to find if possible any small speck 
which might denote the existence of a satellite, but with negative results No fresh pheno. 
menon was seen Urgent professional duties called me away for nearly an hour and a half, 
but I was able at a quarter before 3 o’clock to renew my observations Meantime tho heat of 
the day had increased to 87“ P in the shade, and the black bulb thermometer in vacuo showed 
121 5 P in the sun The breeze from the N E had freshened and was laden with moisture 
which caused a slight haze in the sky, and at times some unsteadmess in definition, which, 
however, on tho whole remained sharp and good 


The planet was approaching the N by W edge of the solar disc, and when viewed with 
a low power (JiO diameters) appeared as a perfectly black spot on the sun , with tho full 
apoituro and a high power (250 diameters) the outline of Venus was still free fiom any 
appreciable irregularity 


Determined to take tho most accurate observations possible of the internal contact at Egros" 
ogiess, I carefully sot my chronograph by tho chronometer, and was fortunately enabled to 
catch tho pieciso moment of internal contact at ogress, at 3h 51m 39 59s , Sydnej mean 
time , the edge of the planet coming at that instant sharply and distinctly in contact with the 
sun’s limb, it was quite as clear as at ingress that there was no black drop The accuracy of 
this observation was corroborated by Mr Eussoll at tho Sj dney Observatory, which is 2,300 
feet north and 792 feet west from my house His time for this contact was 3h 5<lm 39 60s 
IIo was using the now 11) refractor of tho Observatory, of 12 foot 6 inches focus, with the 
aperture contracted by a stop to 6 inches, and an oye-pioce magnifying on his telescope 
100 diameters Tho edge of tho planet which was in contact with the sun’s limb now was 
observed to assume a square form, from blunting or rounding off of tho solar cusps This 
lasted a very short time, perhaps half a minute (Something of tho same appoaianco was 
observed at ingress before mternal contact, but it was so slightly marked that it did not 
oi-eito any attention at the moment ) When Venus had still further passed off tho sun, I Halo 
noticed the roappoaianco of tho halo around tho dark body of the planet again, throwing that 
portion of her disc (as at ingress) into relief against tho sky This halo gradually becamo 
brighter, and was not uniform as at ingioss, but most distinguishable on the N B quadrant of 
tho planet , here it presented a decided accumulation of light, especially about tho centre of 
tho quadrant, and at this point oncioaehed a little upon tho dark outline (See plate XXIII ) 'P 

The full aportuie of tho telescope was used, and showed tho colour of the halo and the solar 
light to bo tho same, and gave the impiession that the increased light at tho spot above 
mentioned was due to reflection from polar snow The same appearance of shadings of rusty 
brown colour was obsened at tho margin of Venus’ disc as at ingress, and as she passed 
onwards from off tho sun the halo gradually faded until she ceased to be visible, after tho 
last contact at dli 21.m 27s , forty-five seconds before tho predicted time Some very fine 
groups of spots were soon on the equatorial zone of tho sun, but as they were far south of 
tho part of the transit no particular observation was taken of them 


H G A WEIGHT, M D 
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to 


Me. Alleeding’s Hepoet. 

Dear Sir, Sydney, 16 December, 1874 

I have mucli pleasure in handing you my report of the transit of Venus as observed 
by me ^ 

Exterml The external contact at ingress I saw well defined at llh 56ni 6s , but at the interna] 

contact at ingress at 12h 24m 14s , T saw first a haziness between the limbs (plate XIII, 
fig 3), and this turned into a cone (fig 2), and when it had nearly disappeared it seemed to 
stretch out to a fine thread (fig 1), by which Venus seemed to bo attached to the edge of the 
guji — it aeemed as long as J- of the diameter of the planet — and then this line instantaneously 
disappeared at 12h 24m 44s , but Venus was then already well detached from the sun’s limb 
Had I not waited for the disappearance of the fine line I would have made the inner contact 
at least 30s sooner 

The internal and external contact at egress I cannot be very certain about, having had 
so many interruptions by having to allow a great many friends to have a Jieep at the transit, 
but I give the time as near as possible at internal contact, 3h 54m 35s , and external contact 
4h 23m 48s 

I am surprised that no one in the Observatory saw anything like a drop, and my telescope 
defines well, for every one that saw Venus on the sun’s disk remarked its clear and sharp 
definition But I must diaw your attention to my having put a cardboard cap over the object- 
glass, with a 2-inch aperture, to get rid of the heat on the eyo-picce The glass I was using 
has an aperture of 3i inches, but it was not well placed, as I was obliged to use it in my back 
yard which is surrounded by buildings 

I remain, &c , 

F ALLEEDING 

P S — Mv house IS situated in Hunter street, 1,980 feet south and 1,452 east from your 

FA 

Observatory 


Egress 


[nstrumont 


Me Boleing’s Beeoet 


Instrument 


Eaymond Terrace (3 miles west of Newcastle), 

10 December, 1880 

Ton tbe purpose of observing the transit of Venus I provided myself with amarine chronometer, 
which was carefully rated at Newcastle, hy means of tho time signals sent from the Sydney 
Observatory to drop the time-ball , I hope therefore my time may be relied npon 

My telescope was a very good 3-inch refractor, stopped to 1| inch, equatorially mounted 
To help in securing exact time I got the services of a friend, who noted tho times and any 
remarks descriptive of phenomena which I made 
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At tlie commeneemeat the sun’s edge was very unsteady and seemed to be ‘ boiling,” Boiling 

and I did not catch the moment of first contact , when I saw it there was a very perceptible 

dent m the sun’s limb , five minutes afterwards the planet seemed to be half on the sun, then 

appeared for an instant a tendency to a straightening of the curve, but at 12h 13m 40s there 

appeared a distinct shoulder on the north side (t e as seen inverted on the south, see fig 1, Shoulder 

plate XXVIII) The rim was as dark as the planet itself, but unsteady, and better defined 

towards the north than on the opposite point of the planet This appendage seemed to shrink 

up as the planet crept wholly on to the disc after these shoulders disappeared, and Venus came Shoulder 

disuppcu'' 

on with great steadiness, but at the moment I expected the complete circle came the form 
shown in fig 3, which at the time I called a parachute, time 12h 30m 12^s , upon this came a 
hazmess which I have shown m the same figure, and at 12h 23m 43}s I noted complete ingress Haziness 


JB/y? ehs 

As the time of egress came on the* definition was veiy good indeed, and the sunlight was Q-ood de 
now sufficiently reduced, by the sun sinkmg to the west, to enable me to use the full aperture 
of my telescope, and I saw the planet make internal contact at 4h Om 3 5s without any of the 
peculiarities noted during the unsteady definition at ingress At 4h 7m , when e\amimng the 
points of contact or cusps, I saw a silvery line of light extending partly round the west side 
of the part of the j)lanet ofi the sun (fig 4) , 30 seconds later I saw it all round that part of 
Venus as m fig 6, and I continued to see more or loss of this beautiful silvery line until 
4h 11m , when I saw the last of it on the west side , it looked like a silver edgmg as if caused 
by refraction from an atmosphere 

The planet then passed off with nothing more roinarkablo than an occasional blunting 
of the cusps from atmospheric disturbance, and at 4h 29m 7s I noted last external contact 

The following notes arc explanatory of the diagrams — Plate XXVIII, fig 1, the Slioulde 
shoulder noted at 12h 18m Eig 2, shoulders at 12h 15m The angles of these shoulders were 
sharply defined as I have drawn them, but at 12h 13m 39s there was a quivering from shoulder 
to shoulder, lasting about a second I saw both shoulders for 2}s minutes, and when the north 
one in the inverted image disappeared, the other remained precisely as before foi about the 
same time and then disappeared Pig 3, the change fiom clear contact which I saw to this Quivem 
figure was almost instantaneous, a momentary quivering was perceptible, and then this figuie 
was clear and steady and remained so for 341 seconds, when the dullness next the planet disap- 
peared and was replaced by a clear line of light , it was followed by a still clearer light on the 
sun’s edge, then the black centre disappeared , the whole change scarcely occupying more than 
one second of time, and at 12h 23m 43 |b the sun’s limb was cleai Pig 4, from Crst contact 
at egress the planet’s outline was seen distinctly for 6 minutes and then it disappeared, but a 
minute later I saw it by the very delicate line shown in this figure Pig 5, the slender silvery 
line, as seen 7am after first contact at ogress, lasted, more or less, untill 1 Im after that time, 
when only the first part seen remained, and a minute later this was lost 

H J BOLDING, 

Police Magistrate 
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Messes. Beleield and Paek’s Bepoet 

Eversleigh, Armidale, 9 December, 1874 

The day was cloudless and free from haze, the air favourable for observation, and at the 
commencement of the^ransit definition of the sun’s limb clear and sharp 

Instrument used, 4J-inch refractor, by Cooke, equatorially mounted, no driving-clock , 
full aperture used, power 130, with first surface reflecting solar eye-piece 

Chronometer showing Sydney mean time nearly and losing rate supposed to be 1 5s 

daily 

Ingress 

External contact not seen 

At 12h 14m 45s , when the planot appeared to be about | on the sun’s disc, the following 
third of the planet was slightly elongated and its limb distinctly illuminated, giving the 
appearance of a thm crescent and thus exhibiting the whole disc of the planet most clearly 
(Plates Till and XIX) 

At 12h 15m 45s , these appearances becommg more distinct, the air being very good 
and limb of sun and whole outline of planet being remarkably well defined 

The elongation of following side of planot disappeaiod as internal contact app)roached 

Internal contact at 12h 20m 22s , discs being tangential, no appearance of drop, shade 
ligament, or other distortion 

At 12h 20m 30s , light of sun visible all round the planet, limbs of both bodies stil 
sharply defined and clear 

While Venus was advancing to about i of her own diameter upon the sun, a faint 
tremulous shading was seen between the edge of the planet and the limb of the sun (both 
bodies being very sharp m outline), which disappeared so gradually that it could not be said to 
have been obliterated at any particular instant (Plates IX and XX ) 

When fairly on the sun the body of the planet appeared intensely bluish black m centre, 
becoming of a gorgeous deep blue towards the circumference, which remained well defined and 
sharp Xo appearance of satellite, spots, or nebulous outline (Plate Till ) 

At 3 p m , sun boiling, limb of sun and circumference of planet seething, latter losing 
its blue colour and becoming blacker 

Hgress 

When Venus approached the sun’s limb a shade similar to that observed at ingress was 
caught, but not so plainly , it in no way interfered with the sharpness of outline of either body 
(Plates IX and XX ) 

At 3h 52m 23sec the shade no longer visible , sun’s light still visible all round the 
planet At 3h 53m 12s., internal contact, edges fairly defined, hut not so clear as at ingress 
Xo drop, ligament, or other distortion visible At f3h 56m , preceding limb of planet illumi- 
nated on one-third of its arc 

Bisection of planet estimated at 4h 7m 22s , external contact at 4h 21m 51s , definition 
uncertam, limb of sun running like a mill-race 

"Ihree drawings (Plates X, XIX and XXI) , showing northern limb of sun and illuminated 
edges at ingress and egress 
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Plates IX and XX show the tremulous shading -just before it disappeared and also the 
colour on the planet In the telescope the blue was deep, pure, and utterly beyond practical 
representation , the same remark applies to the other effects dependmg upon coloui The 
tremulous shading is nearly accurate, but there was a quivering motion, hke that of heateij air 
on a hot day, which cannot he imitated 

Plate X shows the halo or illumination at egre&s. 

A W BELPIBLD 
A J PAEK 


Mr. Belpielp’s Report — Appitional Notes 

My dear Sir, Eversleigh, Armidale, 24 December, 1874 

I wish to thank you for your letter of the 16th inst , and have much pleasure in 
replying to your questions and m forwarding coloured sketches which lepiesent what I saw 
as well as I can transfer my recollections to paper 

The illumination of the following limb of the planet at ingress seemed to be equal in 
breadth all round, and was hnght enough to give an appearance of elongation to the pait of 
the planet not on the sun’s disc , it seemed to be outside the limb, which was quite distinct 
its breadth I see has been estimated at 1" — I should have thought it was nearer 2" — when 
Venus was ^ on the sun’s disc, but I have no experience in making measurements of the kind 
I saw nothing like margin or shading round the part of the planet on the sun’s disc 

Tlie blue colour on the planet was the deepest prussiau blue, black m centre, lighted 
towaids the edge, but the lightest part was a very deep blue It did not in the slightest degree 
mar the clear definition of the planet’s disc or extend beyond it, and was not in the least like 
tho violet colour seen round Vonus at her brighter phases when viewed against the evening 
sky The colour is fairly represented in Plates VIII and IX There was no trace of colour 
visible when looking at sun-spots with same diagonal, oye-piece and shades 

The colour was very vivid dunng the oailier part of tho transit, when the air was very 
steady , during the latter part when the sun began to boil the ifianct to my eye was a dead black 
(Plate X) , others with me said they saw the blue colour still, to mo it was not obvious but 
had to he looked for , there was certainly a very great difEeience in colour during tho earlier 
aud later parts of the transit I did not notice the film of cloud you mention 

At egress the illumination was seen on only a pari of the planet’s disc oft the sun At 
the intersection of the limbs of Venus and the sun on the northern side of the planet (direct 
imago) it was broader than at any pait during ingress, hut thinned oft to nothing rapidly, and 
tho rest of the planet’s outlmo was not distinguishable from tho black background of tho sky 

When Vonus was about -i off the sun the illumination extended over about -J of tho arc 
of tho planet outside the suu, but as the planet’s disc loft tho sun the extent of illummation 
did not increase accordingly, but was confined to about the same extent of outline as when 
first noticed The air at ogress was by no means good 

A. W BELPIELD 

[Eorfcy one platoq ] 
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